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REPORT 


OF THE 


COMMISSIONER OF FISHERIES. 


DEPaRTMENT OF COMMERCE, 
Bureau OF FISHERIES, 
Washington, September 30, 1918. 


Srr: I have the honor to submit herewith a report in which are 
outlined ths operations of the Bureau of Fisheries during the fiscal 
year ended June 30, 1918. The major divisions, into which the report 
naturally falls, are general administrative matters, the propagation 
and distribution of food fishes, the artificial propagation of fresh- 
water mussels, the Bureau’s relations with the fishing industry, 
biological and physical investigations and experiments, the Alaska 
fisheries service, the Alaska fur-seal service, protection of the minor 
fur-bearing animals of Alaska, and miscellaneous activities and rela- 
tions. 


GENERAL ADMINISTRATIVE MATTERS. 
ADAPTATION TO WAR CONDITIONS. 


The Bureau has continued to conduct its operations with reference 
to the peculiar situation created by war, and has actively cooperated 
with other governmental agencies—Army, Navy, Food Administra- 
tion, War Trade Board, Shipping Board, Fuel Administration, ete.— 
in furthering the country’s interests so far as its powers and resources 
permit. This has resulted in a curtailment of activities in certain 
lines, but in essential respects has given to the operations an impor- 
tance never before assumed. 

Seagoing vessels of the Bureau suitable for naval purposes have 
been placed at the disposal of the Navy Department and are render- 
ing good service. The Navy Department has taken over the entire 
plant of the marine biological station at Beaufort, N. C. The exten- 
sive docks and spacious buildings at the marine station at Woods 
Hole, Mass., have been largely and constantly used as headquarters 
for a naval-reserve force. 

The estimates of appropriations for 1920 have been submitted with 
reference to urgent conditions, which make unwise the expenditure 
of any moneys not actually required for operations on a war basis. 
Under other circumstances, larger appropriations would have been 
requested; and, in due time, such funds as the Bureau needs for the 
proper performance of its functions and the fulfillment of its obliga- 
tions to the country will be estimated for and strongly urged before 
Congress, which in the past has dealt with this service in a liberal 
manner. 
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PERSONNEL. 


The personnel of the Bureau, both at headquarters and in the field, 
has performed with efficiency and fidelity the ordinary duties devolv- 
ing thereon, and, furthermore, has assumed in admirable spirit the 
added personal, official, and civic responsibilities imposed by the state 
of war. Throughout the Bureau, employees have freely offered them- 
selves for active military duty; a comparatively large number have 
entered the Army and Navy; and in the relatively few cases in which 
deferred classification has been asked, the Bureau, rather than the 
employees themselves, has taken the initiative in recognition of cer- 
tain definite needs of the fishery service. It is an honor no less than 
a pleasure to commend to the Secretary a loyal, capable corps of tech- 
nical and clerical assistants, both permanent and temporary, to whom 
is to be attributed the success of the Bureau’s operations and the 
enlarged scope and increasing public appreciation of its activities. 

The administrative staff at headquarters during the fiscal year 
1918 comprised the following persons: H. F. Moore, deputy com- 
missioner; Irving H. Dunlap, assistant in charge of office; Henry 
O’Malley, assistant in charge of fish culture; Robert E. Coker, as- 
sistant in charge of inquiry respecting food fishes and the fishing 
grounds; Lewis Radcliffe, assistant in charge of statistics and meth- 
ods of the fisheries; Ward T. Bower, chief agent of the Alaska serv- 
ice. At the beginning of the fiscal year 1919, Mr. O’Malley was 
transferred to the position of field assistant for the Pacific coast, a 
place newly created by Congress, and Glen C. Leach, field super- 
intendent and an employee of the fish-cultural branch since 1902, 
became assistant in charge of the division. 

The Bureau has long been handicapped by the extremely small 
salaries allowed by Congress in the lower grades, particularly in the 
clerical and fish-cultural forces. In recent years, and particularly in 
the fiscal year 1918, the situation has become acute because of the 
difficulty, often the impossibility, of inducing persons to accept statu- 
tory positions or of retaining persons who may have been willing 
to enter the service. The result is that a very large proportion of 
the low-grade positions in the fish hatcheries has been vacant much 
of the time, and there has been in the Washington office a floating 
corps of clerks, many of them appointed without regard to civil-serv- 
ice qualifications. The entrance salaries in the fish-cultural branch 
are so low as to be almost absurd under present industrial con- 
ditions. The clerical service is overcrowded at the bottom, and there 
1s little opportunity for advancing capable and deserving juniors. 

As a move toward the remedying of this situation, there has been 
included in the estimates of appropriations for 1920 provision for the 
substitution of a reduced number of higher-grade clerical positions 
in lieu of certain low-grade positions and for general increase in 
the salaries of the field force in the fish-cultural branch. 

Other recommendations affecting personnel that have been placed 
in the estimates of appropriations for the next fiscal year are as 
follows: Increase in the salaries of assistants in charge of divisions; 
creation of a chief of the Alaska service; provision for eight addi- 
tional technical assistants for work in fish culture, biological investi- 
gation, and commercial fisheries; provision for two new statistical 
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agents for canvassing the fisheries; a clerk to the deputy commis- 
sioner and a clerk for the Seattle office; change in designation and 
increase in salary of the principal Government officials on the Pribilof 
Islands; provision for personnel of the station at Block Island. R. 
I.; and an alternative estimate for the segregation of the different 
grades of all field employees, in lieu of detailed estimate by sta- 
tions, cars, etc., as at present, in the interest of a more elastic force 
that can be more economically employed. 


APPROPRIATIONS AND ALLOTMENTS. 


The appropriations for the Bureau of Fisheries for the fiscal year 
1918, including regular, deficiency, and special appropriations, ag- 
gregated $1,263,560, as follows: 


Salaries, including $8,000 deficiency for steamer Roosevelt___________ $440, 560 
Miscellaneous expenses: 
PCRUTETINES ET ALLO Mas ogee Re A ae ge ge 10, 000 
Opa toll Olt OG ase see aa ee een eee ee 375, 000 
Maunienance’> Of ° VESSGIS 49" this eSie eres RES ees Bee Fis) ik ie 90, 000 
inguiry respecting stood); fishes: 2s 8s: shoe) ohio oat ee Se 50, 000 
SPSS AVOUT G70 i Ae Ee EE Eee SA SEN ee eee eee MORON Oe Ete. eee 7, 500 
PHC HN SHOE, TISNEDICS == ote Nile SR A ee a 3, 000 
Protecting seal and salmon fisheries of Alaska, including deficiency 
CBS 125 00 bis Ag SR SES 9 OC eee Saat oe apo 2 SC OO RS per eete tee 110, 000 
Developing aquatic sources of leatheroni2. 2225022 es 10, 000 
Pease, ShCAMET TIES lie PT OAOIG 2 se ee ed ts BS 35,000 
TC USEUTT GT Bui EG WOR GES SR Net aE Seca aR RNP acer Werte ace 2 a 15, 000 
RGtOr Vessel TOr™ W. OOS LlOle: NIASS se ee ee 3, 000 
Rebuilding laboratory, Fairport, Iowa (deficiency) ________________ 80, 000 
Improvements and purchase of land at fish-cultural stations: 
ADE LIUGRT ioe Nc RV eer Sa sag eee ols See eS 5, 500 
EOPCIR COED, eolNg ty Oye ak rs ok ee ee ea ed ie eR yn SEE Ue 8, 500 
SHES yl de 0) Sl US. pet i gh a a > bo yee hs i cles ae 7, 500 
Improvements at fish-cultural stations: 
Bozeman se Montes y2Fe: wine nied Torts sareort ortrepies bobs 7, 500 
errs Na wT GS A i Es pe Se we OE A 2th id 3, 500 
“SEP TH HOPE TN, AC) ea ea at SaaS Sa BPE S Si PgR ee ST eS a 7, 000 


A detailed statement of the expenditures under the foregoing ap- 
propriations will be submitted in accordance with law. 

In addition to the amounts appropriated by Congress, there were 
provided for the extension of the Bureau’s activities certain allot- 
ments from the fund for the national security and defense. These 
allotments, approved and authorized by the President on the recom- 
mendation of the Secretary, have enabled the Bureau to undertake 
important work that otherwise would have been altogether impossible 
or possible on only a limited scale. 

The first allotment, amounting to $30,000, was made on January 2, 
1918, for the purpose of securing an immediate increase in the pro- 
duction of aquatic foods on all parts of the United States coast, 
through such educational and publicity methods as have heretofore 
proved successful. 

The second allotment, of $20,000, was given on February 27, 1918, 
to enable the Bureau to cooperate with the Food Administration and 
the State fishery authorities in increasing the production of food fish 
in the Gulf States. 

On April 9, 1918, an allotment of $25,000 was provided for the 
purpose of enabling the Bureau to install at the Pribilof Islands a 
plant for the utilization of seal carcasses in producing a commercial 
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grade of oil and fertilizer. It was represented that, by the use of 
material that would otherwise be wasted, valuable by-products would 
result that would pay for the plant in the first season of its operation. 
On July 2, 1918, pursuant to a formal presentation of the matter 
on June 23, 1918, the President allotted $125,000 to permit the erec- 
tion and maintenance of a fisheries-products laboratory in Wash- 
ington, D. C. The primary purpose of the laboratory is to induce 
increased production and consumption of aquatic foods through the 
dissemination of knowledge of improved methods of preservation. 


PROPAGATION AND DISTRIBUTION OF FOOD FISHES. 
PROGRESS OF FISH CULTURE. 


The general trend and progress of Federal fish culture may be re- 
garded as satisfactory. Some of the great commercial fisheries which, 
because of their magnitude and intensity, have a constant tendency to 
affect adversely the abundance of the fishes sought have been brought 
well within the control of the fish-culturist and may, in general, be 
maintained at a high level because of the advances that have been 
made in artificial propagation, supplemented by minimum rational 
restrictions. 

Other fisheries, of which the lobster and sturgeon are conspicuous 
examples, have long been prosecuted in such flagrant and notorious 
disregard of the laws of nature and of man that artificial propagation 
seems hopeless, and dependence thereon only serves to condone per- 
nicious practices. An exception should, of course, be made in the case 
of lobster rearing which, if conducted on a sufficiently extensive scale 
in the principal centers of the lobster fishery, and supported by local 
popular sentiment in favor of lobster conservation, would undoubt- 
edly do much to arrest the decline and restore depleted waters. 

Of the littoral marine fishes that have come under artificial propa- 
gation, the winter flounder is most extensively hatched and supports 
the largest fishery. It is most worthy of continued attention at the 
hands of the fish-culturist, because of its inherent qualities and be- 
cause its abundance may readily be affected, favorably or unfavor- 
ably, by man. 

Judged by mere numbers, the fish-cultural work of the Bureau in 
the fiscal year 1918 showed a decrease of approximately 20 per cent 
compared with 1917. The aggregate output of the hatcheries was 
4,098,105,000. The smaller production was chiefly attributable to 
adverse weather conditions prevailing during the spawning time of 
various commercial fishes whose eggs are handled in large numbers, 
particularly the cod, pollock, and pike perch. Other species which 
showed a reduced output were shad, cisco, humpback and chum sal- 
mons, lake trout, smelt, white perch, and lobster. An increase is to 
be noted in the production of buffalofish, carp, catfish, whitefish, 
chinook and sockeye salmons, yellow perch, and winter flounder. 

From the very nature of the fish-cultural work, the young of some 
of the species hatched are planted as fry, and this will no doubt 
continue to be the practice for many years to come, perhaps indefi- 
nitely. The fishes so handled are those whose eggs are obtained in 
comparatively large numbers from the commercial fishermen and 
whose fry have a very short yolk-sac stage, common examples being 
the whitefish, shad, pike perch, yellow perch, striped bass, and vari- 
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ous marine species. 


lings, and adults, this being b 
both in actual number and in percentage. 


in 1918: 
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Other fishes, however, which in the early days 
of fish culture also were planted soon after hatching, are now being 
held for longer and longer periods as the facilities for rearing are 
improved; and a conspicuous feature of the recent operations Is the 
greatly increased percentage of fishes liberated as fingerlings and 
yearlings. The fishes which require this treatment are the salmons 
and trouts, which have a large, slowly absorbed yolk-sac, the carrying 
of which renders them more or less helpless and a ready prey to 
their natural enemies, and the fresh-water basses, which are espe- 
cially adapted for pond culture. In the fiscal year 1918, over 
168,000,000 fish were distributed by the Bureau as fingerlings, year- 


y far the largest output of such fish, 
The 


year 1917, which 
established a record in this respect, showed only 82,000,000 fishes 
distributed as fingerlings, yearlings, and adults. It should be under- 
stood that fishes stranded on the overflowed lands along the Missis- 
sippi River and tributaries and rescued by the Bureau’s agents are 
included in the foregoing figures. 

There follows a summarized statement of the output of the Bureau 


SUMMARY, BY SPECIES, OF THE DISTRIBUTION OF FISH AND F1sH Eccs DURING THE 


FiscaL YEAR 1918. 


eee —————_________——__ TEE EERE Ge’ 


River Herning oisi0% che senrlesiet 
WNILCHS Diss sot ottairs = desis « 
Lake herring (cisco). ......-..- 
DSUVOr SAMO wcicctu ccc cncos se 


Sockeye salmon............... 
Humpback salmon...........- 
Chum salmon... :d. s2sd2. <0 =i 


Blacks 
Loch 
Waketloutese=scccccwoesccs 


Smelt. «star 2s fee oe 
Pike and pickerel.-.....-.. 
Fresh-water drum....... 
TAD DION cesta awacase cece 
Largemouth black bass... 
Smallmouth black bass... - 


ee eee ee 


Atlantic salmon.............-- ‘ 
Landlocked salmon...-.....--- 
tied trowtsss Cee kiss 
MOH IETOUU ss Sele ack sic Us 


alee ecw eee cee ele ewe eee ew eseee 


-| 21, 718, 000 


Eggs. 


Se 
sec ececcccce 


17, 574, 900 
13, 000, 000 


1, 570, 000 
1, 139, 250 


378, 175 


eee ee ee ee ee ret 


Lobster 


Ce ea 


172, 000 
22, 000 

2, 577, 000 
306, 395 
3, 821, 000 


39, 599, 200 
3, 876, 265 


1, 218, 750 


eee eee rrr rrr rrr Pe 


Fingerlings, 
yearlings, 
and adults. 


12, 733, 330 
1, 660, 941 
2, 417, 052 


eee wee eee neeee 


10, 534, 115 
63, 176, 244 
45, 599, 785 

3, 754, 000 
7, 022, 488 
1, 654, 477 


weer eee seee 


eee eet tee eee 
See 
see c cece cecese 
See 


eee er 


168, 964, 894 


Total 


12, 733, 330 
4,910, 941 
30, 677, 052 
52, 543, 900 
3, 800, 000 
484, 032, 000 
65, 130, 000 
11,514) 415 
86, 780, 064 
96, 736, 785 
8, 947, 065 
9, 892, 145 
8, 764, 488 
2,815, 727 
2,577, 671 
872, 232 
6,789, 500 
56, 000 

61, 543, 997 
12; 137, 108 


? 
1, 644; 558 
70, 561, 954 
183, 358, 282 
2;, 900, 000 


4, 098, 105, 159 
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| HATCHERIES OPERATED. 


No new hatcheries were in operation during the year. The hatch- 
ery near Havre de Grace, Md., at the mouth of the Susquehanna 
River, closed by order of the Secretary in the last fiscal year, has re- 
mained closed. The Bureau is not informed of any action taken by 
the Maryland Legislature that would justify the reopening of this 
station. The equipment has been largely removed for use in other 
fields. The station at San Marcos, Tex., closed by order of the Sec- 
retary in May, 1917, was reopened July 1, 1918, the Texas Legislature 
having in March, 1918, enacted a law to meet the requirements im- 
posed by Congress. Following is a list, in alphabetical order, of the 
fish-cultural stations operated during the year, with the principal 
auxiliary or subsidary stations thereunder, the period of active work, 
and the species handled. The numerous minor field stations and 
mere egg-collecting points are not shown. 

Congress has provided a permanent personnel for the Berkshire 
trout hatchery, and regular operations thereat have begun. Al- 
though the donation of this valuable property was formally accepted 
by the Government in July, 1916, the Department of Justice has not 
yet made the report on the title, as required by law, so that the Bureau 
has not been able to assume formal control. 


FisH-CuLTuRAL STATIONS AND PRINCIPAL AUXILIARIES OPERATED DURING THE 
FiscaLt YEAR, 1918. 


Designation. Period of operation. Species handled. 
Afognak, Alaska\c52.2. J. 2.2 sgece mMtire Years sq cceew mses Sockeye and humpback salmons. 
SealtBay, Alaska, 2.2... secs July—October.........-.- Do. 
Atchafalaya Las: Lcc.c<ccicdadeeee March-April .--.....-.... Buffalofish. 
Baten-Bouge, Lal.s-..-sseeeee Abril May. -~- scamentas Black bass, buffalofish, carp, catfish, crap- 
pie, drum, sunfish, white bass. 
Baird} Cals. abs. ses ac eee } entire year ....2\ << scene Chinook salmon. 
Battle Creek. Calit 2). .<). 2882 Neate (5 (0) ore ener NOE ec Do. 
Mill Creek, Cal..........-.---- CT ee ips (a ir ce To Do. - 
Hornbrook,Calieu. 25. «2200 al eases GOs See teen | Chinook salmon, rainbow trout. 
Baker:Cake, Wash .20. <...:2s0eneleeeee CG ea eee Sockeye, chinook, and silver salmons. 
Birdsview, Wash..............|....- GOln Saeceteccdences Sockeye, chinook, chum, humpback, silver, 
and steelhead salmons. 
Brinnon, Wash. .2 .-. 22208 July-February ......---.- Chum, humpback, and steelhead salmons. 
Darrington, Wash............-. ie Loe e Rs 2 ene ree Chinook, chum, humpback, silver, and 


steelhead salmons. 


Day Creek, Wash............. July-May......... .---| Chinook, chum, and steelhead salmons. 
Duckabush, Wash............ | Entire year....... can Chaat, humpback, silver, and steelhead 
salmons. 
Ilabott Creek, Wash.......... | July-January -.-.....--- Chinook, chum, humpback, silver, and 
steelhead salmons. 
Quilcene, Wash............... Bntiretyear -ccaseeaeese — humpback, silver, and steelhead 
salmons. 
Sultan; Washcccs...c.conelbeees O22. sgeetoeaeteeees — humpback, silver, and steelhead 
salmons. 
Berkshire, Mass....... Se cec Oe eees rs Ce SPs ee sm Brook and rainbow trouts, steelhead sal- 
mon. 
Boothbay Harbor, Me.............|....- CO? ncacconewansoeue Flounder, lobster. 
Bozeman: Monty 6 2 ose oes oe ee: 6s.) Sees Blackspotted, brook, and rainbow trouts. 
Meadow Creek, Mont.......... March-June: ..cccecewee- Rainbow trout. 
Yellowstone Park, Wyo....... July, August, and June -| Blackspotted trout. 
Bryans Point, Md................- March-May .........---- Shad, yellow perch, alewife. 
Cape Vincent, N. Y............... ENGNG TVeST< -ecdecceoaioe Brook, lake, and rainbow trouts, lake her- 
ring, pike, and yellow perches, white- 
Central station, Washington, D.C.|..... G0!=.044 aaeanas epee Black bass, brook trout, humpback, sal- 
mon, shad, sunfish, whitefish. 
Clackamas, Oreg...............0--|--..- Ole eccce eee Blackspotted, brook, and rainbow trouts, 
chinook, silver,and steelhead salmons. 
Applegate, Oreg--- 2. c= Senin! ose (hc near AOE 28 Chinook, silver, and steelhead salmons. 
Big White Salmon, Wash.....|..... (sto he Ree eer Chinook, salmon. : 
Little White Salmon, Wash. ..|....-d0...........-------- Do. 
Rogue River, Oreg.- 22-22 .c...|occes DOR sevenwosdeescaic’ Blackspotted trout, chinook, silver, and 
steelhead salmons. 
Upper Clackamas, Oreg......./....- O0scccce ecwameniecnce Rainbow trout, chinook, silver, and steel- 


head salmons 
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AND PRINCIPAL AUXILIARIES OPERATED DURING THE 


Fiscat YEAR, 1918—Continued. 


Designation. 


Clackamas, Oreg.—Contd. 
Willamette, Oreg.......------- 
Astoria jOrer 23. atisscece.- 
St. Helens, Oreg-..-...... 
Cold Springs, Ga...........--..--- 
Crain Brook, Moe:... ..<.2-<<<s025-- 


Gloucester.) Mass. os3-.0-s¢osa-5-- 
Greenoiake,, Mers.8...<sd-n0senm 
Grand Lake Stream, Me 


Homer, Minn...... stat ter einen whet aot 
TA WTOSSe; WAS) ccs estos oS 


Leadville; Colo: : ssa ¢ J ioccsek s.s 
Teomisville Keyes. oes e 3A. 


Mammoth Spring, Ark...........- 
Manchester, Iowa 


Bellevue, Iowa. .........------ 


North McGregor, Iowa 
Meredosia, Ill 


Nashua; Neves. chi pcsccs Senses 
Neosho; MOsceccsstesesscswsseeecs 


Northville; Mich. -.2:.2----5..-..- 


AIDeTIAs MICH! o« suse sett ce = 
Cnarlevorx; Mich: -25:.3.2...52 
WTATIPODUT ENOL LEE tae Ce bee 
Put in Bay, Ohio 
Quinault 


White Sulphur Springs, W. Va... 


— 


Period of operation. Species handled. 

July, May, and June ....| Shad. 

eee RP Te Do. 

ae Osteen catccs creas Do. 

Entire year. -o.- 2.3 222% Black bass, catfish, sunfish. 

pases: do.............------| Atlantic, humpback, and landlocked sa'- 
mons, brook trout. 

sass: PO. See tates sce rote and lake trouts, pike perch white- 

sh. 

Seats do...........-.-.----| Black bass, shad, sunfish, yellow perch. 

April-May =< ste sascnicn5 Striped bass. 

Entire year... -....<-.-. Brook and rainbow trouts, black bass, 
carp, rock bass, sunfish. 

aoe do...........--------| Black bass, buffalofish, carp, catfish, crap- 
pie, drum, pike sunfish, white bass 
yellow perch. 

op ee do........----.------| Cod, flounder, haddock, pollock. 

2 oPes (6 (6 eee = ee Brook aad lake trouts, landlocked salmon 
smelt. 

Saat do..............-....| Lake trout, landlocked salmon, white 
perch. 

RE do.......-.....-.----| Black bass, buffalofish, carp, catfish, cra 
pie, pike perch, pike, rock bass, sunfis 
white bass, yellow perch. 

soos do..........-....-----| Black bass, buffalofish, carp, catfish, crap- 
pie, drum, pike, white bass, pike and 
yellow perches, brook and rainbow trouts, 

vd do............-..---| Blackspotted, brook, lake, Loch Leven, and 
rainbow trouts. 

3435) do...-.........-.---.| Brook and rainbow trouts, black bass, 
crappie, pike perch, rock bass, small- 
mouth bass, sunfish. 

wises dO)... -2dcee-s-00s--| Black bass, rock bass. 

yea do...-..........----| Brook and rainbow trouts, crappie. rock 
bass, smallmouth bass. 

July-December .-......- Black bass, buffalofish, carp, catfish, crap- 
pie, drum, pike, river herring, sunfish, 

4 ze bass, white bass, yellow perch 

Swans Onevesnasucasseseae DO. 

beak do....-.....-...----| Black bass, buffalofish, carp, catfish, crap- 


pie, drum, rock bass, smalimouth bass 
sunfish, yellow perch. 


Entire year.-..-......--| Brook and rainbow trouts, ‘andlocked 
salmon, smallmouth bass. 
woeee do..............----.| Black bass, crappie, rock bass, smallmouth 
bass, sunfish, yellow perch, rainbow 
trout. 
eee do.............-----| Brook, lake, and rainbow trouts, small 
mouth bass, steelhead salmon. 
October-March...-.-.-... Lake trout, whitefish. 
November-June.......-- Lake trout, steelhead salmon, whitefish 
Entire ‘year. i. 1s2e sc. Black bass, sunfish. 
Saree do....-.........----| Carp, lake trout, pike perch, whitefish 
peer (6 eae ae ees |S Coll eh de chinook, and silver salmons. 
aes do................-.| Brook, lake, rainbow, and sunapee trouts, 
landlocked and steelhead salmons. small- 
mouth bass. 
Fiaa np do..................| Brook and lake trouts, landlocked and steel- 
head salmons. 
April-June. ............- Pike and yellow perches. 
Entiretyeares 2.1.5. Blackspotted, brook, and rainbow trout;, 
steelhead salmon. 
Sune do.................-| Blackspotted. brook, lake, and rainbow 
trouts. 
host do..................| Blackspotted, brook, and rainbow trouts. 
Soclee do.................-| Black bass, crappie, sunfish. warmouth 


bass. 
July-December -........ Pa bass, catfish, crappie, rock bass, sun- 


Entire;yearss=2.0s0.8 3. Brook and rainbow trouts, :mallmouth 


ass. : 
aiaialans do..............-.-.| Cod, flounder, mackerel. 
HMSO LE Ne aR aaa eee Brook and rainbow trouts, black bass, rocX 
bass, smallmouth bass, sunfish. 
Pe etre 6 hoc eeeeee------| SOCKeye Salmon. 
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DISTRIBUTION OF FOOD FISHES. 


The food fishes produced at the Bureau’s stations and assigned to 
private applicants, State fishery authorities, or public waters, re- 
ceived a nation-wide distribution. 

The 6 special cars employed in distributing the output in 1918 
traveled 102,330 miles, of which 10,024 miles were without cost to 
the Bureau. The remaining mileage was at a cost of 10 to 25 cents 
per mile, which includes moving of cars and fares of attendants. Car 
messengers, detached from their cars and charged with special ship- 
ments of fish, traveled 468,244 miles, of which 54,578 miles were free 
and the remainder at 2 to 4 cents per mile. The cars were hauled 
over 47 railroads and the messengers traveled on 190 different rail- 
roads. 

Poor service rendered by express companies during the year, owing 
in part to railway congestion and in part to neglect of explicit in- 
structions, resulted in the loss of various shipments of fish eggs to 
State fishery authorities and between stations of the Bureau. 


RELATIONS WITH STATES AND FOREIGN COUNTRIES. 


In cooperation with the fishery authorities of the various States, 
the Bureau has continued to supply considerable numbers of fish 
eggs for incubation in State hatcheries, the resulting fish being 
planted in local waters under the direction of the State commis- 
sioners. Limited numbers of fry, fingerlings, yearlings, and adults 
also are furnished to the States. In 1918 this form of cooperation 
was extended to 27 States, as follows: 

ALLOTMENTS OF FISH AND FisH Eces To STATE FisH COMMISSIONS, FISCAL 

YEAR 1918. 
[All figures are for eggs unless otherwise indicated. Fingerlings are designated a and fry b.] 


State and species. Number. State and species. Number. 

California: Chinook salmon.....------ 14,321, 900 || Montana: 

Connecticut: Blackspotted trout. ...---..-..---- 300, 000 
Largemouth black bass.....------ a $15 Largemouth black bass......----- 21,400 
@aitish sooeee ens eaten teen a 750 Catfish aaa see 32 oan om =e «3,000 
eT a aaa So Ph «aye le. 21,500 Rainbow trout...........------+-- 300, 000 
BUish joeace cscs eseenan anne @'2400 || “Sunfish peeeccs~ oan ee me 2100 

Tlinois: Nebraska: Rainbow trout........-..-- @ 16,000 
Largemouth black bass. ....-.----- @ 825 || Nevada: 

Catfish....-.-..---------+--+------ a 12,200 Blackspotted trout........-....--- 50, 000 

CORTE Be Bae gaat see ses eee @ 21, 850 Rainbow trout...-..........-....- 50, 000 

Wake trout... <-> -.--- << -0.--<-0--r 100,000 || New Hampshire: 

Pike and pickerel.........--.----- @ 688 Lake irOntc <- fcaseesesnven ore -eiad 100, 000 

PUSAISIT: Slatsc neem cln'ooin'= «ne inicieinisie rs = a 9,730 Pike perch. .-..0-+-.-+-=---s-s---- 2,000, 000 

ees HAG e Angee sack she rsee a 2,665 (Ti OPS Rass Sse Seeeeseeese = 500, 000 
LDS SEES sprains rat htaien 5,000,000 || New Jersey: 

eS Perch... -.-.---+-++++2---- @ 2,575 Largemouth black DABS. eo osoee a 200 
Brook trout. .--+-2---2-0+e-002000 £0,000 | Rainbow trout.scs-2-scccc222c22) 504000 
Baliber gue oe ae 94’ 000 Steelhead salmon.......--..------ 50, 000 

ager a gl Eee 1, 766, 000 
Brook trout a @ trout. ...---------------+---- 1 s 
Pike - Landlocked salmon............+-- ” 50,000 
Rainbow trout 600 Steelhead salmon.......------.--- 400, 000 

Maine: . : befish. - <~ ee ee ener een 15, 000, 000 
iBrOePRLOUt seas cen emeeac Saskia sch. 100,000 |} Ohio: Lake trout.....--..-------+---- 700, 000 
Lake trout.......--.-.--.--------- 100,000 || Oklahoma: 

Landlocked salmon.......-....... 378, 000 Rock Pass.s ss ccesnceseaeeeeeeees a1,550 

Maryland: Sunfish. . 3.8. Ses eee @1,550 
AtHAN i 2naciqses-m-scateenete teste a 180 Yell 2100 
CraR Bo een ce cessncmecwewnccee 2200 ellow perch. 2. coccmas- ese - eae { > 10.000 
Smallmouth black bass.........-. agg || Oregon: : 

Massachusetts: Pike perch..........-- 5, 000, 000 rook trout. -<ss<sescenae ae -eecees a 36,000 

Michigan: Lake trout.....-....--.-.-- 2, 550, 000 Chinook salmon. .......--------+-- 3, 150,000 

Minnesota: Sockeye salmon........-...---0--- , 000, 000 
Lake trout......---...0-+-2-+---- 300, 000 Steelhead salmon........-...-..-- 750, 000 
Steelhead salmon..........-...--- 50,000 || Pennsylvania: Whitefish............- 38, 280, 
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ALLOTMENTS OF FISH AND FIsH EHaes To STATE FIsH COMMISSIONS, FISCAL 
Year 1918—Continued. 


State and species. Number. State and species. Number 

Rhode Island: Eatuae hikcc Sold aid bd ba 

, ckspotted trout...........0---- 
Brook trout....-..-----++e---+---- { a 20, 000 Lake trout. 2c) eee 300, 000 
Smallmouth black bass.....------ @ 690 || Wisconsin: 

South Dakota: Largemouth black bass.....-..---- a 3,425 
Largemouth black bass......-..-- 41,050 CSUHAN Sotoan sc oct s odebin se see a 900 
ROG IGILON Ge nen seea nein os penne 2 6,000 Crappiestedstewance aarictcs see stoe a 1,200 
SHIR aoa oeeno Saceepsceccescem @ 12,300 WAKO trONG. ee aeee eel eecosee sce 5,402, 000 
rent gt: Rete Gere 6 Seg See so ore @ 2,200 WICC ace niesia= enlace ces so 15, 000, 
Sun RSS ceo 25,100 || Wyoming: 

Tennessee: Blackspotted trout. ...........-..-. 200, 000 
ISTOOROG eee ee ne= ose aiee ene me 25, 000 Rainbow trout.................... 50, 000 
Rainbow trottes..<..5-.--...4-... 100, 000 Steelhead salmon................. 50, 000 

Vermont: wana tS, SSE 
Rake troutse:Masven. oins-n5—bt se 300, 000 133, 307, 900 
Landlocked salmon....-------.--. 10, 000 RG a a eeiener sine sph soci re b 2,410, 000 
Pike perchy y-s:b-/-- 2fS-inas-sen-4se 7, 056, 000 @ 170,771 


In various fields the agents of the Bureau and the‘different States 
have joined forces in the collection of eggs. The States, on their 
part, have facilitated the fish-cultural work of the Bureau, and an 
excellent cooperative spirit prevails throughout the country. Espe- 
cially helpful during the fiscal year 1918 was the assistance rendered 
by the fishery officials of the States of Vermont, New York, Michigan, 
Wisconsin, Minnesota, Illinois, Iowa, Louisiana, Utah, Washington, 
and Oregon. Before supplying to individuals or organizations 
fishes not indigenous to given States, the Bureau takes the precaution 
of referring the applications to the State officials and securing their 
approval. 

An assignment of sockeye-salmon eggs was made from Alaska to 
British Columbia, with the intention of having the resulting young 
planted in the Fraser River. The shipment arrived in bad condi- 
tion, and only comparatively few young were produced. Limited 
consignments of chinook-salmon and rainbow-trout eggs were made 
to Japan, and small numbers of black bass and yellow perch were 
sent to Mexico. At the request of the authorities of the Canal Zone, 
7,875 fingerling black bass, carp, catfish, and sunfish were planted in 
Gatun Lake. The details of the foreign shipments are as follows: 


SHIPMENTS OF FISH AND FisH Hees To CANAL ZONE AND FOREIGN COUNTRIES 
DURING THE Fiscat YEAR 1918. 


Wants: “Sockeye~salmones=20- Se he ste eee oe es eggs__ 10, 000, 000 
Japan: 
Chindoke sailiionsses =s4 =< Soein irl es ed eee oe en Br = dot22 100, 000 
RST ny ce IO Ufc ee Sk Dik a gos 100, 000 
Mexico: 
Largemouth, black basswcee 3S As ee fingerlings__ 750 
Relays) perl $2255 liek SSE cee eS al ee Se dosie+ 200 
Canal Zone: 
Marcemouth | DIAck -DAaSS 223. Aah se PEARL ee do: 2 1, 000 
Carp le Tie Sa tlerk VWoverts tes a iriry ape yee join 1, 875 
Mabini Ie 4 dA Bh I BR ete oi Bee Abe eh ELE dost: 3, 000 
Stniishy iter stat 1 esd ss VR aT Tee eg: YT ee ty HO — 2, 000 


160695°—20——_2 
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The possibilities of increased fish-cultural work on the Great 
Lakes, particularly on Lakes Erie and Ontario, as a result of more 
intimate cooperation between the United States and Canada have 
recently become more evident, and arrangements have been made by 
which all available sources of egg supply will be exploited. Espe- 
cially valuable during recent seasons has been the courteous action 
of the fishery officials of Canada in opening to spawn takers from 
the Cape Vincent station the whitefish spawning grounds in the Bay 
of Quinte, Lake Ontario. 


RESCUE OF STRANDED FISHES. 


The important work of rescuing food fishes from landlocked waters 
in districts of the Mississippi and Illinois Rivers assumed a wider 
scope and produced more noteworthy results than in previous years. 
All of the important old fields were occupied and some new territory 
was covered, the operations extending from Minnesota to Louisiana, 
both States inclusive. The principal centers of rescue work were 
Homer, Minn.; La Crosse, Wis.; Fairport, North McGregor, and 
Bellevue, Iowa; Meredosia, Ill.; Friar Point, Miss.; and Baton ~ 
Rouge, La. 

With a view to an increased output and a reduced unit cost several 
valuable new features were introduced in 1918, including the station- 
ing in the immediate vicinity of the rescuing parties of houseboats to be 
used as living quarters for the fishing crews-and improvements to 
the tank equipment for the holding and hardening of fish intended 
for transfer to distant points. 

The number of food fishes rescued in the fiscal year 1918 was 
925,970,041, as against 9,885,005 in 1917. The number of each of the 
important species was as follows: 


Black’ bass,’ largemouth’ 2202153 De a ee 365, 424 
Black: bass,, smallmouthe 2422 2utb a ee eee eee 2, 433 
Buoffalofish®; 2.24) = ee Se ee ee ee 2, 417, 052 
Oat ina ee tke a eee 1, 660, 776 
@atfish’ 2032 oe ee 12, 718, 930 
@rappie (22 2 Le 2 ee 2, 899, 462 
Drum :22). ote ee eh eh eee ey ee see eee 83, 473 
Pike: fon eee eke a ce et ee ee eee eee 106, 408 
Pike perch 22. 2.2__ 3... ee eee 1, 954 
River. herting -2..2 se eee 3, 700, 000 
Rock ubass  “s620 Ue leh eee eee ee eee , 940 
Sunfish.22 52 a oe ee a 1, 398, 835 
Warmouth bass: .-....__-2. ee ee ee 7, 970 
White bass. 2-2. 02-2 eee ee es 47, 261 
Yellow perch =... —~ =  ee 458, 923 
Miscellaneous 2.26.2 a eee eee 100, 200 

Total =o ee ee ee 25, 970, 041 


A very large percentage of the fishes rescued are returned to the 
adjacent open waters of the rivers and are not liable again to be 
stranded for another year; meanwhile they will have increased in 
size and economic value. Small numbers of these fishes of all species, 
but particularly black bass, crappie, sunfish, and catfish, are used by 
the Bureau in filling applications for stocking ponds, lakes, and 
streams in the adjoining or remote States. The fish thus delivered 
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to applicants aggregated 692,732, or less than 3 per cent of the total 
number handled. 

The importance of this work arises from (1) its insignificant cost, 
(2) the inevitable waste of the fishes unless they are salvaged, and 
33 the recognized edible qualities of all the fishes thus saved and 
the great mass of wholesome food they represent. The results are 
such as merit adequate financial support, so that the whole vast ter- 
ritory may be adequately covered each year and every available young 
food fish that would otherwise perish may be saved for ultimate con- 
sumption by man. 


ACCLIMATIZATION. 


In November, 1917, a carload of adult eastern lobsters, numbering 
6,000 equally divided as to sex, was sent from Boothbay Harbor, Me., 
via Bath, to Anacortes, Wash., in charge of Superintendent E. E. 
Hahn. The lobsters arrived at their destination on November 13, 
having been in transit since the 7th instant. The loss was only 5 per 
cent, and the shipment was regarded as the most successful of its 
kind. After a lot of 60 was reserved for experimental work, the lob- 
sters, all in a very healthy, vigorous condition, were transferred to 
live cars, towed to the San Juan Islands, and liberated at selected 

oints. 

af This was the sixth lot of adult lobsters sent by the Bureau to 
Puget Sound in recent years in the effort to establish this valuable 
creature on the Pacific Coast. In arranging for the shipment special 
precautions were taken, not only in the selection of the stock, but 
in the preparation of packing cases and material. The consignment 
included only individuals that had been carefully hardened in ad- 
vance. The experience of the previous year having demonstrated 
the utility of a special barrel, built with shelves in the center at 
intervals of 6 inches and provided with ice compartments on either 
side, 40 such barrels, or a sufficient number to hold .ne-third of the 
shipment, were constructed. The remaining lobsters were carried in 
130 specially designed crates, two layers to the crate, and in 90 large 
boxes having one layer each. All straw used for packing was first 
immersed in strong brine. All the packages carried well, but the lob- 
sters in the shallow boxes with brine-soaked straw were somewhat 
stronger, and this method has apparently advantages over the others 
and leaves little to be desired for long-distance shipments. 

Arrangements are being made to conduct a thorough search for 
eastern lobsters in Puget Sound, by setting regular lobster pots in 
charge of competent fishermen. As showing the apparent adapta- 
bility of the lobsters to these waters, it may be noted that those 
reserved from the November shipment and retained in a live car at 
Anacortes remained in excellent condition, taking culled canned 
salmon regularly, and sustaining a loss of only four, until January 
17, 1918, when they escaped during an unusually high tide. 

Noteworthy results have attended the acclimatization of the hump- 
back or pink salmon on the coast of Maine, and the possible economic 
outcome appears to justify a continuance of the work. 

From a shipment of 1,000,000 humpback eggs from Puget Sound 
arriving at the Craig Brook station in November, 1917, 934,235 fry 
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were hatched in January; and during March and April the resulting 
fingerlings were planted in Dennys and Pembroke Rivers, at points 
2 to 4 miles above tidewater. 

In August, September, and October, 1917, many thousand hump- 
backs entered rivers in eastern Maine. A few fish were observed 
or reported in Penobscot, St. George, Medomac, St. Croix, and other 
streams, but the principal runs were in Dennys and Pembroke Rivers. 

Several representatives of the Bureau visited streams in which the 
humpbacks were reported and secured first-hand information regard- 
ing the runs. Arrangements were made to take eggs for hatching 
purposes, but the run at any given point was so short after the 
arrival of the fish-culturist that only a few thousand eggs could be 
obtained, most of the fish being spent. Net fishing at this season 
is prohibited by the local law, and a considerable number of the fish 
were able to spawn naturally, although the conditions for the passage 
of fish up some of the streams could be greatly improved by the in- 
stallation of fishways. 

At the dam in Penobscot River at Bangor 10 humpbacks were cap- 
tured between August 13 and 31. In Pembroke River, on September 
27, at a time when the salmon were present by hundreds, the State 
fish warden collected 25 specimens and placed them above the dam at 
Pembroke. In Dennys River, in the vicinity of Dennysville, during 
the week of September 29-October 6, at least 1,200 adult humpbacks 
were seen and many more fish were known to be in the deep pools 
and on the rips about 6 miles upstream from the head of tidewater. 
Many fish congregated under some large rafts of logs in that section 
and could not be driven out, so that their number could not be esti- 
mated. On one visit of a fish-culturist from the Craig Brook hatchery 
about 50 fish were seen on the rips. Altogether, at least 2,000 fish 
were observed in Dennys River and 500 in Pembroke River. 

Some poaching on the part of the people living on the streams 
occurred, and the pickling of humpbacks on Pembroke River was 
reported, the fish having been taken with pitchforks. Some people 
at Dennysville were reported to have been made ill by eating a hump- 
back that had been picked up by a small boy as it drifted downstream 
in a moribund condition after having spawned. The superintendent 
of the Craig Brook station went among the river people and advised 
them that these fish are not suitable for food when in spawning con- 
dition and should be eaten only when taken in salt water or imme- 
diately after coming in from the sea. 

A number of specimens of humpbacks from Dennys River were 
forwarded to Washington, and one of them, weighing 64 pounds and 
22 inches in length has been on exhibition in the Secretary’s office. 
The average weight of the fish observed by the Bureau’s agents was 
about 5 pounds; the largest, a male, weighed 10 pounds 9 ounces, and 
the smallest, a female, weighed 24 pounds. Some examples, together 
with a collection of scales from others, have been examined by Dr. 
Charles H. Gilbert, the well-known authority on the Pacific salmons, 
and it is shown therefrom that the humpback in its new environment 
retains its Pacific habit of proceeding to the ocean shortly after it 
begins to swim and returning to the rivers to spawn and die when 2 
years old. ; 
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ARTIFICIAL PROPAGATION OF FRESH-WATER MUSSELS. 


The work of propagating fresh-water pearly mussels at various 
places in the basin of the Mississippi River was conducted as usual 
under the direction of the Fairport laboratory. The number of 
young mussels (glochidia) liberated in a condition of parasitism on 
fishes was 209,132,800, as compared with 252,478,700 in the fiscal year 
1917. The decrease was largely accounted for by the fact that dur- 
ing a considerable portion of the season most favorable for collecting 
the fish hosts very few of the mussels were gravid. This was espe- 
cially the case with the mucket, the principal mussel handled. The 
number of fishes infected prior to release was 252,259, of which 
159,190 were seined in open waters, 83,982 were rescued from land- 
locked pools and lakes, and 9,087 were propagated and reared at the 
Fairport station. 

Three new fields for mussel propagation were opened during the 
year, namely, New Boston, Ill., on the Mississippi, a point on the 
Ohio River near Louisville, and Lake Pokegama, Minn. The col- 
lecting of juvenile mussels in Lake Pepin indicated that the arti- 
ficial propagation of the local species of mucket in that water is pro- 
ducing good results. Collecting done in the White River, Ark., 
yielded numbers of young niggerheads and yellow sandshells but no 
muckets. 

The cost of mussel propagation in 1918 was considerably in excess 
of that in the previous year. The cost of glochidia planted was 
$0.0536 per thousand, as compared with $0.373 per thousand in 1917. 
The increased cost of equipment, material, and labor contributed 
largely to the increased expense 01 the propagation work. This 
computed cost of propagation includes salaries of permanent em- 
ployees actually engaged, overhead charges, and depreciation of 
$0.004 per thousand. The overhead charges include one-third the 
director’s salary; one-half the superintendent’s salary, and one-half 
the clerk’s salary. 

The experimental propagation of mussels at the Fairport station 
was continued. Especially gratifying results were obtained in one 
pond, from which a total of 1,391 young of the Lake Pepin mucket 
were obtained when drained October 8 to 16, 1917. These mussels 
were the result of plants in the preceding season from fish held in 
open-bottom crates over an especially prepared bottom of sand. 
They varied considerably in size, measuring from about 1 inch to 24 
inches in length, indicating that they resulted from several plants. 
These results are especially important, as this is by far the largest 
number of mussels ever reared under artificial conditions at one time. 
Fish infected with this mucket had also been placed in crates in two 
other ponds in the spring of 1917, and when these were drained in 
the fall 382 mussels were recovered. Specimens resulting from a 
plant made in 1914 continued to grow in the station ponds, and by 
October, 1917, some had reached a length of more than 34 inches. 
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MUSSEL PROPAGATION, FiscAL YEAR ENDED JUNE 30, 1918—PoiINnTs or DEposIt 
AND SPECIES OF GLOCHIDIA PLANTED. 


s New Bos- 
ap Fairport, | airport, -| ton, Mis- | Lake Black 
Decies. Pokegama Rive PP?|  sissippi Pepin. River. 
ayes River. 
Yellow sandshell (Lampsilis anodontoides) . . eeeee| 3,547,900 | 4,548, 000 
Mucket (Lampsilis ligamentina) .........--|-.-2-+-.-0-- 11, 758, 850 | 26,687, 400 |. 
Butterfly \(Plagiola Becuris)<-4<~ se tise = sane = |> «bees een 58; 800) (aches steeme : 
Lake Pepin mucket (Lampsilis luteola)....| 30,417,700 60, 000" (Ss state esse 
TL Otal .;. tt acomade secmourcass =e eeeenes 30, 417, 700 | 15, 410, 550 | 31,235,400 | 91,226,800 | 19, 296,500 
: Cumber- R 
: White Lake Ohio 
Species. ra land f Total. 
River Rives. Keokuk. River 
Yellow sandshell (Lampsilis anodontoides) . . 11, 000 15, 500 149, 200) |é.6) . seagate 8, 271, 600 
Mucket (Lampsilis ligamentina)......-.-.-- 1,797,000 | 2,338, 500 248,000 | 5,925,100 | 68, 051, 350 
Butterfly (Plagiola securis)........---.-.-2 DI8,(000)|. cos ceeses 34 O00 Fcc CCE 590, 
Lake Pepin mucket (Lampsilis luteola)....|..-...-.----|-cse-e+e-0-- 95.707 WO) nee a comme 131, 416, 600 
Black sandshell (Lampsilis recta)......-.-. SUES Oe aS ee FP UO Cope ee 5 137, 825 
Pocketbook (Lampsilis ventricosa).......-. 664,650 loc. ccc. ccdcaifcticee. ba leseeeeebecee €64, 650 


Tota! cot cose. Seis fet bape 3,105,975 | 2,354,000 | 10,160,800 | 5,925,100 | 209, 132, 825 


INVESTIGATIONS AND EXPERIMENTS REGARDING AQUATIC 
PRODUCTS. 


MODIFICATION OF THE SCIENTIFIC WORK. 


The conditions of war have necessarily led to marked modifications 
of the Bureau’s general plan of scientific work. Efforts have been 
devoted primarily to such studies or practical experiments as could 
be expected to contribute promptly to the increase of the supply of 
food or other useful aquatic products, but there has been no exclusion 
of biological and chemical investigations which have to do chiefly 
with our preparation for meeting the problems that will confront the 
Nation after the war. An outline of the scope of the chief investiga- 
tions and other work appropriately associated with the scientific in- 
quiries, and in some cases the actual results obtained, are briefly 
summarized. 


EXPERIMENTS RELATING TO THE PRESERVATION OF FISHERY PRODUCTS. 


An important phase of the Bureau’s scientific work is the solving 
of problems in the preservation of fishes for food. No more useful 
service for the prevention of waste and the promotion of the use of 
aquatic foods can be rendered than by ascertaining the conditions 
leading to spoilage of fresh and cured fish and by discovering more 
effective methods of preservation. Especially is it important to find 
means of treatment or of preservation which are suited to the fishes 
that can not be adequately utilized by old methods or are adapted to 
climatic or transportation conditions under which the common 
means of preservation fail of their purpose. : 

Principal among investigations of this character are the experi- 
ments in the preservation of fresh fishes by methods of desiccation. 
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Similar modes of preservation have established their efficiency for 
the preservation of vegetables both in the home and in the industries. 
Dried salt fish are well known in the market, but under the climatic 
conditions prevailing in the United States the sun-drying of fresh 
fish has not proved commercially feasible. 

Drying of fresh fish.—W orking in the Woods Hole laboratory during 
the summer of 1917 an investigator conducted experiments in drying 
various species of fresh fish and squid. Domestic fruit driers, steam- 
heated fish driers, driers with air heated by means other than steam, 

driers which force air over the fish at varying temperature, and the 
methods and limitations of sun-drying were tried. 

Several species of fish, including cod, haddock, and whiting, have 
been successfully prepared for commerce by preliminary steaming, 
picking the meat from the bones and skin, passing through a meat 
chopper, and drying in commercial fish driers. Further experi- 
ments may lead to improvements of methods from the viewpoints of 
economy in production and appearance of the product. Experi- 
ments in rehydration of the dried product have also been conducted. 

Methods of desiccation have obvious advantages over other 
methods of preservation in the saving of storage space, in economy 
of transportation, and in the indefinite preservation of the product 
without continuous expense. It is also true in some cases, at least, 
that there is much less waste of soluble nutritive substances, and that 
the natural flavors may be better maintained. 

The results in the case of squid are noteworthy. Squid, in the 
drying process, is reduced to broad, thin sheets of inviting appear- 
ance which may be chopped to form chowder or soup stock. There 
is a characteristic and particularly agreeable flavor which, together 
with the very high protein content, promises much for the eventual 
addition of the squid to the American dietary. Subsequent experi- 
ments have shown that the tenderness of the product is much im- 
proved by steam cooking before the squid is dried. While squid can 
be conveniently canned, the process of canning fails to preserve the 
characteristic flavor so well as the method of desiccation. The pala- 
tability of the squid has been so thoroughly tested by people of 
many Asiatic and European countries that one must consider the 
lack of acquaintance with it as the only bar to its use by Americans. 
Important facts of practical value that have now been definitely 
determined are: (1) The toughness of the meat is overcome by 
methods of steam cooking and drying, after which the squid can be 
kept for an indefinite period without deterioration; (2) the excellent 
flavor and delicate aroma are not lost by the methods of drying or 
by subsequent cooking by proper methods, such as by boiling over a 
hot fire or by stewing for a short time in a small amount of hot water 
and serving in the juice in which it was cooked. 

Bacteriology of preserved fish.—In the field of bacteriology, inves- 
tigations have been directed first at determining if bacteria play an 
important part in the initial stages of decompositon of fish during 
storage in ice. Freshly caught fish of several types were stored in 
ice boxes similar to those in use in the average fish market, and at 
regular intervals some were removed and the muscle tissue was sub- 
jected to bacteriological examinations to determine the number of 
aerobic bacteria present that would develop at 22° and 37° C. in both 
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plain and fish agar. The following conclusions were drawn from 
the experiments: (1) Fresh muscle tissue is practically sterile; 
(2) drawn fish show more bacteria than undrawn fish as the period 
of storage in ice progresses and in a shorter time; (3) undrawn fish 
stored for a period of two or three weeks in ice and totally unfit for 
food showed relatively few bacteria; (4) autolysis seems to play a 
more important part than bacteria in the initial stages of the decom- 
position of fish stored in ice. 

Further studies relate to organisms which cause the “ reddening ” 
of salt fish, especially of the cod, a condition which detracts from the 
appearance of the fish, diminishes the market value of the product, 
and causes serious economic waste. After a period of preliminary | 
studies in the laboratory during the early part of the year, it was 
determined to transfer the work to the seat of industrial operations 
at a principal fishing port. The conditions determining the preva- 
lence of this infection, for such it is, are now pretty y.ell understood, 
and it is believed that the solution of the problem of preventing the 
infection is about to be realized. 

Miscellaneous investigations of problems of preservation—Other 
scientific investigations of immediately practical application have 
related to the salting and smoking of shark meat, the utilization of 
grayfish eggs through the preparation of a soluble acid albumen, the 
extraction of the oil from grayfish eggs, the preparation of gelatin 
frcm the heads, fins, and tails of the grayfish, and the relation of 
ammonia production in the grayfish to the corroding of tin. The 
alleged toxic qualities of the roe of the garfish have been studied both 
from chemical and physiological points of view, and some experi- 
ments have been made to determine the origin of a certain objection- 
able flavor which is said to characterize caviar prepared from the roe 
of the carp. None of these investigations has as yet reached a point 
justifying the publication of results. 

The more directly scientific investigations have been supplemented 
by practical trials of the preservation of fish in various ways, and in 
some cases important results have been obtained in the application 
of old methods to new fishes. The demonstrations associated with 
such trials have been productive of much good, not only through 
instruction of fishermen in the use of approved methods of preser- 
vation which were previously unknown or unused in certain locali- 
ties, but, as well, through the education of fishermen with reference 
to the value of extreme care in the adaptation of commercial methods 
to the particular species of fish, to the local or seasonal conditions, 
and to the demands of the market which it is intended to supply. 

The scientific assistants in the regular employ of the Bureau and 
the specialists from without who have associated themselves tempor- 
arily with the Government fisheries service have taken an active and 
effective part in the work of propaganda or public education in the 
more general and more intelligent use of fish as food. In such work 
these men of science render a particularly valuable service, because 
they can speak or write without bias and with a knowledge of the 
nutritive value of fish food and its appropriate place in the diet. 
The Bureau has had ample evidence that the public generally has 
appreciated such service and that it has responded in a practical 
way to the counsel which has been offered. 
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Although culinary demonstrations are not strictly a part of the 
scientific inquiries, nevertheless it has been found impossible to dis- 
sociate them from the work of investigation. In some cases skilled 
cooks have been engaged in association with the investigators or in- 
dependently, and demonstrations have been given at State or county 
fairs, before women’s organizations, or men’s clubs, or in open meet- 
ings, whenever the public could be most effectively reached. In this 
way it has been possible to bridge completely and promptly the com- 
mon gap between the discovery of useful facts and the final practical 
application in the individual household of the knowledge gained. 
In such public services the Bureau has been enabled to cooperate with 
various bureaus of the Department of Agriculture, notably with the 
States Relations Service and with the United States Food Admin- 
istration. 

The lack of vessels for offshore investigations has made it impos- 
sible to make explorations of oceanic fishing grounds. Reference 
may be made, however, to an investigation of an alleged waste of 
fishes on the coast of Cape Cod. It was learned that certain kinds 
of fishes, especially the whiting, were being taken in the trap nets 
in quantities far in excess of the capacities of the cold-storage plants. 
as well as of the market demand for fresh fish of these kinds. The 
Bureau, therefore, took steps with some success to encourage the 
preservation of such fishes and to stimulate a public demand for the 
prepared product. 


INVESTIGATIONS RELATING TO SOURCES OF SUPPLY. 


The carp has long been the most important commercial fish living 
exclusively in fresh waters. There has been a good demand for carp 
in the principal cities, and, because of the increased demand for fish 
which has developed during the recent food shortage, the prices of 
carp have risen to relatively high figures. Nearly all of the carp for 
market have been shipped from a few States in the Middle West. 
Nevertheless, carp is known to occur in abundance over a large part 
of the country. In many waters carp has only a relative abundance 
and could not be counted on as a source of supply for commercial 
fishery. Nevertheless, these small supplies in the aggregate consti- 
tute a considerable quantity of food, and. if they were more generally 
used in local markets, a substantial reduction would result in the 
quantity of other foods it would be necessary to import into the sev- 
eral communities. 

It is commonly recognized that when prepared in an offhand man- 
ner the carp makes a table dish of inferior quality. It is not so 
generally known that when properly prepared and served the carp 
takes a very favorable rank among other food fishes. In the effort to 
. popularize this fish, the Bureau has prepared and published an 
economic circular giving an account of the food value of the carp, 
with recipes for its proper preparation. Effective posters were also 
given wide distribution directing attention to this neglected resource 
and bearing information that the circulars could be had on applica- 
tion to the Bureau. 

Believing that there were supplies of carp in some of the southern 
States sufficient to support a commercial fishery, the Bureau under- 
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took a special investigation of the subject in the waters of South 
Carolina as typical of the conditions in several southern States. The 
survey covered a period of several months and involved many ex- 
periments or fishing trials intended to determine the proper sorts of 
gear to use under the varying local conditions. The results of the 
survey may be summarized as follows: 

The “upstate” waters will support only limited commercial fish- 
eries and the output of these may be consumed locally; much local 
interest was found among farmers and others who possessed some 
sort of equipment for catching fish which they were unable to use 
because of the severe legal restrictions upon the fishery. The larger 
rivers, especially in their lower courses, offer favorable opportuni- 
ties for the development of larger commercial fisheries. It is prob- 
able that fishing for carp in rivers near the coast for shipment to 
northern markets will prove distinctly profitable, especially if, as 
expected, the carp can be taken successfully during the winter 
months, when the conditions for transportation are at the best and 
the market prices are most attractive. Local fishermen witnessed and 
participated in the fishing trials. ( 

An incidental result of the experiments and the inquiries associated 
therewith was the preparation of a paper treating of the methods of 
capturing carp commercially under different conditions. The in- 
formation thus furnished will be applicable in all parts of the coun- 
try where unutilized carp resources exist. 

Other investigations have been directed toward locating beds of sea 
mussels on the North Atlantic coast which will support a commercial 
fishery of importance, and toward completing surveys of the sea-mus- 
sel resources of the coast of California and the shellfish resources of 
the northwest coast. 


EXPERIMENTAL FISH CULTURE. 


The investigations and experiments conducted at the fisheries 
biological station at Fairport, Iowa, and directed toward the estab- 
lishment of a more scientific foundation for fish culture in ponds, 
have continued to yield interesting and useful results. Both the 
buffalofish and the channel catfish have again responded satisfac- 
torily to the attempts at propagation in ponds. 

A comprehensive study has been made of the abundance, life his- . 
tory, habits, and importance of many species of dragon-flies and 
damsel-flies in fish ponds. In their relation to fish it is learned that 
while the larve feed to some extent upon the same kinds of food as 
some fishes, they also subsist to a considerable degree upon animals 
that are directly harmful to fish; and while, under stress of hunger, 
they occasionally eat small fishes, they themselves afford an abundant 
food supply for fish. Although the nonaquatic adults sometimes 
prey upon beneficial insects, the larger part of their subsistence com- 
prises positively injurious insects. The dragon-flies and damsel-flies 
have a distinct economic importance in their effect upon the balance 
of life both within and without the ponds. 

Studies of aquatic plants in relation to fish culture are making 
satisfactory progress and are contributing to the desired fund of 
knowledge regarding the utility of both the higher and the lower 
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forms of plant life. Such investigations are of fundamental import- 
ance because all food of fish is provided through the medium of 
plants. There can be no fish or animal life except as the inorganic 
materials are converted by green plants into materials that are suit- 
able for the food of animals. Fish are thus dependent upon plant 
life whether they forage directly upon the plants or subsist upon 
smaller animals that derive their food directly or indirectly from the 
vegetation. But some plants are more useful than others, and some 
are undoubtedly injurious in their effects upon ponds. It is neces- 
sary, therefore, that previous knowledge be obtained regarding the 
biological and economic relations of the various forms of plant life 
within the fish pond. 

A significant anatomical study of the salmon, conducted princi- 
pally in the Washington laboratory, has brought to light previously 
unrecognized facts regarding the structure of the reproductive or- 
gans and the normal manner of extrusion of the eggs. These facts 
are found to have a direct bearing upon fish-cultural practices, and 
they dictate the necessity for certain changes in method and for ex- 
treme care in the handling and stripping of spawning trout and 
eastern salmon in order that the loss of eggs and permanent injury 
to the breeding fish may be avoided. 

Reference may be made to an investigation of the possibility of 
utilizing the abandoned rice fields of South Carolina and Georgia 
for the culture of carp on a commercial scale. 


INVESTIGATIONS AND PRACTICAL WORK IN ANTIMALARIAL CAMPAIGNS. 


With the measures which are generally relied upon for the control 
of the abundance of mosquitoes and the eradication of malaria, this 
Bureau has no direct concern. They lie within the domain of sani- 
tation and entomology. It may be said, however, that it has become 
very clear to all concerned that under many conditions the direct 
methods of sanitary science generally employed in combating the 
mosquito, whether physical, chemical, or engineering, either are not 
practicable of application, or else, when applied, fail of accomplish- 
ing the desired purpose. It has been found necessary in many cases 
to rely to a great extent upon nature’s method of controlling the 
abundance of organisms through their competitors and enemies. It 
is well known, however, that nature’s control of the abundance of 
mosquitoes, as of other animals and plants generally, is relative and 
not absolute. The problem in this case is to find means of making 
the enemies of mosquito larve dominant over their natural prey, of 
making them efficient in the extermination of the larve of anophelid 
mosquitoes at least. 

The problem is primarily within the domain of aquatic biology 
and concerns especially the small mosquito-eating fishes and other 
associates; and in this problem, in its phases both of investigation 
and of practical work, the assistance of the Bureau of Fisheries has 
unio by the Bureau of Entomology and the Public Health 

ervice. 

The cooperation with the Public Health Service has been prin- 
cipally in the urgent task of protecting the health of soldiers in one 
of the large southern cantonments. The plan of work comprised 
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the use of all available means of protecting and increasing the supply 
of top minnows (Gambusia) in the area under protection, and the 
careful observation of the effectiveness of these and other fishes in 
the extermination of mosquito larve. To increase the number of 
minnows in the extra-cantonment area, propagation was resorted to 
and fish were also brought in from places outside of the protected 
area. As the top minnows were found to be a favorite live bait in 
angling, the cooperation of the public was sought and received 
through the use of posters, placed at or near the various small ponds, 
bearing a warning that the small fish were given protection as a 
health measure. 

It has been fully demonstrated that the small fishes are in many 
cases most effective agents for the control of mosquitoes, but it has 
also been positively ascertained that the efficiency of fish even when 
present in abundance is by no means universal and complete. Much 
depends upon the physical and biological conditions in the water, 
such as the presence of débris and of plants of various species, wave 
action, fluctuations of level, and various other factors. There is, as 
yet, lacking the degree of knowledge necessary to define fully the 
conditions under which fish are effective, or to govern the change 
of conditions so as to make the fish as efficient as is desired. It is 
with reference to securing a sure foundation of knowledge concerning 
the relations of fish and mosquito larve that the campaign of obser- 
vation and experiment in cooperation with the Bureau of Entomol- 
ogy was undertaken two years ago at Mound, La., as mentioned in 
previous reports. The investigations at Mound have been continued 
actively and bid fair to make substantial contributions to knowledge 
which will be of direct and decisive importance in the future conduct 
of antimalarial compaigns. 


‘DISEASES AND PARASITES OF FISHES. 


The Bureau has given special attention to the diseases of fishes as 
bearing upon the loss of fish in hatcheries, fish ponds, and public 
waters. While the subject is broad and the problems arising are 
difficult and tedious of solution, substantial progress has, neverthe- 
less, been made during the year in the study of some of the affections 
to which fish are subjected in artificial and natural bodies of water. 

A new parasite of the buffalofish—An investigator of the Fish- 
erres Biological Station at Fairport, Iowa, has discovered a new and 
evidently important form of trematode worm which infests buffalo- 
fish in ponds. The life history of the parasite has been definitely 
worked out and is briefly as follows: | 

The adult trematode, living in the alimentary tract of the buffalo- 
fish, expels its eggs, which pass out into the water. From each of 
these eggs, which are “laid” during the late summer, there hatches 
in the fall a ciliated embryo (mericidium), which swims in the water 
until it finds a snail of the species Planorbis trivolwis. Into this 
snail it works its way and eventually encysts in its host’s liver. In 
the usual manner it grows and multiplies there during the winter and 
spring, and in summer emerges from the snail as a tailed and styleted 
cercaria. This larva can live for several hours in the water, but 
must find a May fly larva for its second intermediate host, into which 
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it bores and encysts just beneath the cuticle. If the buffalofish eats 
the intected larva it obtains the young parasite, which very rapidly 
develops and assumes in the late summer the adult form ready to 
expel its eggs. The association of the buffalofish, the snail, and the 
May fly larva seems to be essential for the perpetuation of the para- 
site. ‘The probable importance of the form is suggested by the fact 
that a serious mortality occurred among the fishes that were so 
infested. 

The life history of a trematode parasite of the bluegill sunfish was 
also investigated. It is found in the larval stage in that fish and in 
the adult stage in the kingfisher. 

Investigation of protozoan parasites.—Investigations of protozoan 
parasites at the Bureau’s station at Fairport, Iowa, during the sum- 
mers of 1916 and 1917 produced interesting results which promise 
to be of practical value to fish culture. The myxosporidia are quite 
common on fish from the Mississippi River, and evidence seems to 
prove that they are to a degree seasonal in occurrence. Under cer- 
tain conditions they may cause serious injury to the host, but in the 
case of the buffalofish, and possibly of other species, it is believed 
that danger from infection in ponds might be lessened by a proper 
rotation of the fish in a series of ponds, as the young seem to become 
infected from the adults placed in the same pond to spawn. 

A hitherto undescribed species of coccidia is believed to have 
caused the death of young carp after transference from one of the 
ponds to hatchery troughs, as an exceptionally heavy infection of 
the intestines with these parasites was associated with a serious de- 
gree of mortality. Although infection of the pond fish with the 
ciliate parasites Ichthyophthirius, Chilodon, and Cyclocheta was 
quite common, a much heavier infection after transference of the 
fish from the ponds to the tank house, probably induced by change 
of environment, would seem to indicate that these parasites have been 
largely responsible for the previous heavy mortality of the fish in 
the tanks. 

Peculiar disease in brook trout—At a commercial hatchery in 
Rhode Island a peculiar disease of brook trout caused the loss of a 
large number of fish. The diseased fish at first became apathetic, 
then turned black and became blind. Just before death the fish 
would dart jerkily through the water for a time, losing equilibrium 
toward the last. As the result of the experiments conducted under 
the guidance of the fish pathologist of the Bureau, the cause of this 
unusual affection of trout was traced to the nonoil substances in lin- 
seed meal, the latter being a constituent of the food then used at this 
hatchery. The harmful effects of the linseed meal are believed to be 
due to action of a cyanogenetic glucoside or its decomposition prod- 
ucts, though the actual proof will require further experimentation. 

Miscellaneous studies of disease and parasites.—During the year 
a Serious condition of diminished vitality and disease of the blue pike 
was reported from several points on Lake Erie. Specimens of fish 
received from Cleveland, Ohio, were found to be unusually heavily 
infected with a species of parasitic copepod (identified as Hrgasilus 
centrarchidarum), which is known to occur abundantly on perch, 
sunfish, and bass, but is not generally found in numbers on blue 
pike and saugers. The fact of the peculiar abundance of parasites 
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on this particular species was held to indicate that some other condi- 
tion had diminished the powers of resistance of the fish and made 
them an easier prey to parasites. There was some evidence of mal- 
nutrition and internal disorders, but investigation in the limited 
time available failed to reveal the original cause of the trouble. 

A systematic examination of the parasites of fishes in Oneida Lake, 
N. Y., was made in cooperation with the biological department of 
the New York School of Forestry, but the study of the material 
obtained has not yet been completed. Further comprehensive study 
of the internal parasites of marine fishes was made in connection 
with the Woods Hole, Mass., laboratory. 

Visits by the fish pathologist of the Bureau were made to various 
Government and commercial hatcheries for the purpose of inquiring 
into the cause of mortality and of offering suggestions for the pre- 
vention of loss by disease. 


MISCELLANEOUS INVESTIGATIONS. 


While the scientific work has been restricted generally to matters 
relating to the winning of the war, the Bureau has, nevertheless. con- 
tinued several investigations which are of great ultimate importance 
and could not be interrupted without unwarranted sacrifice. Some of 
these investigations that have not reached a stage for report may be 
mentioned as follows: The intimate study of the habits and propaga- 
tion of salmon of Pacific waters; problems of the oyster industry ; the 
properties of the roe of certain fishes alleged to be toxic or distaste- 
ful; systematic relations, habits, and migrations of salmonoid fishes in 
the Great Lakes; the utilization of marine alge; biological and 
physical conditions of fish life in inclosed waters; the distribution 
and habits of pelagic fishes off southern California. Among others 
the following may be cited: 

Nature of “ fat” oysters—Technical studies have shown conclu- 
sively that so-called “fat” oysters are rich, not in fats, but in 
glycogen, a carbohydrate food. The processes of “ fattening ” must, 
then, be based upon eonditions favoring glycogen formation. The 
place of oysters in the dietary is not just the same as that of meats 
and fish. which are eaten for their protein and fat content. Oysters 
furnish protein, but little fat, and, if they are in prime condition, they 
also furnish a significant amount of carbohydrate material, such as 
is usually made up by the cereal and vegetable elements of the dietary. 

Protection of wood against marine borers——The experiments and 
studies on this subject, which have been conducted in cooperation 
with the Forest Products Laboratory at Madison, Wis., and the 
Bureau of Forestry, have been practically completed as regards the 
use of creosote oils. Some of the results have been published inde- 
pendently by the investigators. Since the conclusions will be useful 
to all those who are directly concerned with the use of wood in the 
waters of warmer latitudes, they may be summarized in the words of 
the investigators, as follows: 

1. The toxicity of creosote fractions decreases as the boiling point 
rises; that is, the creosote and its distillates, arranged in the order 
of decreasing toxicities, are: Fraction I, fraction II, creosote, frac- 
tion ITI, fraction IV, fraction V. The high toxicity of fraction IT, 
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which is solid with naphthalene, was probably due mainly to tar 
acids. 

2. The creosote light oils are definitely poisonous for the borers. 
Benzol is the most and xylol is the least toxic. The toxicity of toluol 
lies between these two. 

3. The tar acids are all highly poisonous to the borers. Their 
toxicity steadily increases with rise in molecular weight; that is, ar- 
ranged in order of increasing toxicity, they are: Phenol, the cresols, 
and the naphthols. The three isomeric cresols, which exert practi- 
cally the same degree of toxic action, are about twice as poisonous as 
earbolic acid; while the two naphthols, also equally toxic, are 10 or 
more times as poisonous as phenol. 

4, Tar-base fractions all show a high toxicity for the borers, and 
this toxicity increases with rise of boiling point of the fractions. 
Pure quinoline, boiling at 239° C., is several times as poisonous as 
pyridine, with a boiling point of 115° C. The toxicities of the tar 
bases are fairly comparable with those of tar acids of approximately 
the same boiling points. 

5. In comparison with the tar acids or bases or even the lighter 
hydrocarbon oils, the solid hydrocarbons of creosote are only very 
slightly toxic. Arranged in the order of decreasing effectiveness, 
they are naphthalene, phenanthrene, acenaphthene, and anthracene. 
Naphthalene is perhaps five times as toxic as anthracene. 

It has apparently been assumed that the more poisonous a creosote 
oil is the more effectively will it prevent attacks of marine borers. It 
will be noted, however, that the conclusions drawn from these direct 
toxicity tests, especially with reference to creosote and its fraction- 
ates, are diametrically opposed to the conclusions drawn from the 
se-vice tests above; that is, the highest boiling fraction, which was 
the least poisonous, stood up the best in actual service. It has been 
pointed out that the principal object is to prevent an original attack 
of the larval shipworm when it is of but microscopic size. Heavy 
treatments with a proper type of creosote will still prove inadequate 
as long as areas of superficially treated sapwood, heartwood, knots, 
ete., are left exposed for the lodgment of shipworm larve. 

The investigators conclude that a proper creosote oil for marine 
work should contain a large proportion of constituents boiling above 
320° C., as well as considerable amounts of high-boiling tar acids 
and bases. 

Marine alge of the Pacific Coast—Through the cooperation of a 
specialist from the University of California, marine alge have been 
collected on the Pacific Coast from Grays Harbor, Wash., to Sitka, 
Alaska. Many new forms were discovered and the range of species 
previously known was extended. Of about 875 species previously 
reported on the Pacific Coast of North America from Mexico to 
Bering Sea about half are now represented in a collection prepared 
for the Bureau which will be deposited in the National Museum. 

Interest in the marine alge arises from the intimate relations ex- 
isting between them and the fishes and shellfishes; from the signifi- 
cance of marine plants as ultimate sources of organic material in 
the sea, and thus as an indirect source of food for fishes; and from 
the fact that the alge are resources useful in some cases for human 
food and in others as the basic material for potash, iodine, gelatin, 
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and other products useful in the arts and industries. The marine 
alge, although the use of certain groups has recently been greatly 
increased, may in general be regarded as neglected resources in the 
United States. 


WORK AT THE FISHERIES LABORATORIES. 


The use of the marine laboratories at Beaufort, N. C., and Woods 
Hole, Mass., for naval purposes has necessarily restricted the work of 
the Bureau thereat. During the early part of the fiscal year, before 
the Beaufort station had been turned over to the Navy, the labora- 
tory served as a base for practical experiments in the preservation of 
fish by methods of salting and smoking, and for propaganda both 
among fishermen of the near-by coast and among consumers in the 
interior of the State, directed at better utilization of the local fish 
supply for food. 

At this station also there was completed early in the year the field 
work of the investigation pertaining to the use of creosote oils for 
the protection of wood against marine borers, the results of which 
are referred to elsewhere. The Bureau has now entirely discontinued 
its operations at this place, with the exception of experiments in per- 
fecting the culture of the diamond-back terrapin. 

The Woods Hole, Mass., laboratory was employed during the early 
part of the fiscal year for experiments and investigations relating to 
the preparation of fish and bacteriological studies of fish tissues. 
Further attention was given also to the nutrition of oysters, the 
parasites of fishes, and the food of young fishes in local waters. 

At the marine station at Key West, Fla., two buildings of small 
size have been constructed, one affording necessary living accommo- 
dations for some of the employees, and another space for the pumping 
equipment and for a provisional laboratory. These, with the canal 
and pool for water supply largely completed during this and the pre- 
ceding year, are regarded as among the most essential requirements 
for the effective prosecution of work. The difficulties of obtaining 
labor and materials and the very high prices prevailing have made it 
unavoidable that progress in construction should be slow. Under the 
present conditions and with the limited funds available, further con- 
structions are not contemplated. In spite of the inadequate equip- 
ment, an effective beginning of the scientific work of this station has 
been made. Useful information has been gathered regarding the 
fishes of the region, and the studies and experiments with the spiny 
lobster have yielded information that is interesting and promising of 
practical usefulness. 

At the Fairport, Iowa, laboratory the investigation of mussel 
problems and the various studies relating to fish-cultural work, else- 
where referred to, were continued with satisfactory progress. The 
results of mussel propagation are given in another place. The Bu- 
reau suffered a severe loss at this station through the accidental de- 
struction by fire of the main laboratory building in the early morning 
of December 20, 1917. Besides the building there were lost a library 
which, though small, had been assembled with much care, and val- 
uable scientific records and natural history specimens. Fortunately 
the water-supply system and the smaller buildings remained un- 
harmed, so that many phases of the important work of the station 
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could be continued without interruption. Congress has provided an 
appropriation for the erection of a fireproof building to replace the 
original building, which was of frame construction. At the close of 
the fiscal year plans for the new laboratory were nearing completion. 


RELATIONS WITH THE FISHING INDUSTRIES. 
INCREASING THE CONSUMPTION OF AQUATIC FOODS. 


It is possible to record more active and effective work than in any 
previous year in making the American people better acquainted with 
the merits and availability of our aquatic resources as food and in 
pointing out sources of supply. This work has assumed a wide scope 
and many phases, but the primal effort and purpose have been to in- 
crease public reliance on such resources as staple articles of food, to 
dissipate unwarranted prejudices, and to cause the discontinuance of 
wasteful practices in the utilization of water products. 

The Bureau is fully cognizant of the important service it can and 
should render the fishing industries, by determining and making 
known the suitability of many of our fishes to new and untried 
methods of preservation; by sending trained experts to the fishing 
centers to give instruction in those methods which prove meritori- 
ous; by improving methods in common practice and discouraging the 
use of unsatisfactory methods; by introducing into our fisheries use- 
ful foreign methods and processes; by increasing the use of the little- 
used or neglected fishes and fishery products; by developing methods 
of preparation and new uses for the waste products of the fisheries; 
by furnishing to fishermen and others practical advice relative to 
special equipment required for new methods and processes that may 
be in contemplation; and by contributing by all available means to 
the upbuilding of the fisheries, while at the same time safeguarding 
these resources from possible depletion or exhaustion. 

During the past year the demands on the fishing resources of the 
country have been of such magnitude that the Bureau has found an 
unprecedented opportunity for rendering service in the field of en- 
deavor before outlined. It has devoted all possible energies to the 
solution of those problems which promised the largest and most im- 
mediate results, and has diverted men and funds to work of this 
character in so far as it was possible so to do. The small available 
force of trained assistants has been the principal factor in limiting 
the activities. The meager funds allowed by Congress for this work 
have been supplemented by the special allotment elsewhere referred to. 

Aid has been rendered in developing markets for such inadequately 
used or partly neglected fishes as the herring of Alaska, bowfin, bur- 
bot, carp, crevalles, drum, elops, eulachon, grayfish, gizzard shad, 
jewfish, menhaden, rays, redfish, river herrings, robalo, rockfishes, 
sablefish, sea catfishes, sea robins, sharks, skates, tarpon, and tilefish; 
such aquatic mammals as dolphins, porpoises, and whales; and such 
neglected food products as fish roe and milt. For some species the 
Bureau has developed new and suitable methods of preservation, dis- 
couraged the practice of unprofitable methods, and assisted in solv- 
ing difficulties which were obstructive to the full use of the product. 

One of the agents has devoted his entire time to a study of prac- 
tical problems of the west-coast fisheries. This work has been pro- 
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ductive of much good, and has enabled the Bureau to render more 
effective service in this field. Another of its agents has been con- 
ducting a campaign of education in the Middle West as to the merits 
of the South Atlantic and Gulf coast fishes which can be supplied 
in large quantities. In cooperation with other Government agencies, 
the Bureau has been instrumental in bringing Gulf coast fishes into 
Tennessee, Kentucky, and Indiana in carload lots at a time when it 
was difficult to obtain in that region satisfactory supplies of fresh 
fish at reasonable cost. Within two months of the inauguration of 
this service, about 200,000 pounds of fish were shipped and plans 
are being perfected for the extension of this kind of service to other 
sections. 

In order to bring newly introduced fishes or other products to the 
attention of the consuming public, it is necessary to conduct a sys- 
tematic and well-sustained advertising campaign. By the issuance 
and wide distribution of posters and placards devoted to particular 
fishes, by having the newer products tested by workers skilled in 
cookery to determine the best methods of preparation for the table, 
and by the printing, in inexpensive form, of cook books embodying 
the results of tests, the Bureau has been able to interest a large 
number of people in the merits of water products with which they 
were not previously acquainted. A still more direct appeal to the 
public has been the employment of well-qualified demonstrators for 
the purpose of educating housewives in fish cookery, teaching them 
to recognize the qualities of each kind of fish and prepare it in 
the manner best suited to its character, and showing how to utilize 
heads, bones, and other waste parts for savory sauces, soups, and 
chowders. On the Pacific coast the demonstrations have been ex- 
ceedingly popular and well patronized, and local fish dealers report 
much larger sales of cheaper fish in consequence of this work. Plans 
are being perfected for the extension of this service to other parts 
of the country. 

It has, as yet, been possible to form no reliable estimate of the 
actual results of the campaigns for the introduction of bowfin, drum, 
eulachon, menhaden, sharks, roe and buckroe, mussels, ete.; but, on 
the basis of fresh weight, it is known that upward of 32,500,000 
pounds of burbot, grayfish, sablefish, tilefish, whiting, and Scotch- 
cured Alaska herring were marketed in 1917, and most of this quan- 
tity can be attributed to the recent activities of the Bureau. 

Among the products in whose behalf there were special activities 
the following may be mentioned: 

Fish roe and buckroe.—The eggs of such fishes as the sturgeon and 
spoonbill catfish, or paddlefish, are made into caviar, which is classed 
among the most valuable of our fishery products. The roes of vari- 
ous others, such as cod, haddock, mullet, river herring, shad, and 
whitefish, are quite extensively used for food, either fresh, salted, or 
canned. On the other hand, large quantities of roe, and practically 
all of the buckroe or milt of marketed fishes, are wasted. These are 
essentially nitrogenous foods, with a considerable quantity of fat, 
and differ in composition but little from the flesh of the fish. They 
do, however, contain a larger quantity of an important constituent of 
food, organic phosphorous, in the form of lecithin. The buckroe, or 
milt roe, of the male, which corresponds to the egg mass of the female 
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ductive of much good, and has enabled the Bureau to render more 
effective service in this field. Another of its agents has been con- 
ducting a campaign of education in the Middle West as to the merits 
of the South Atlantic and Gulf coast fishes which can be supplied 
in large quantities. In cooperation with other Government agencies, 
the Bureau has been instrumental in bringing Gulf coast fishes into 
Tennessee, Kentucky, and Indiana in carload lots at a time when it 
was difficult to obtain in that region satisfactory supplies of fresh 
fish at reasonable cost. Within two months of the inauguration of 
this service, about 200,000 pounds of fish were shipped and plans 
are being perfected for the extension of this kind of service to other 
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tematic and well-sustained advertising campaign. By the issuance 
and wide distribution of posters and placards devoted to particular 
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cookery to determine the best methods of preparation for the table, 
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the results of tests, the Bureau has been able to interest a large 
number of people in the merits of water products with which they 
were not previously acquainted. A still more direct appeal to the 
public has been the employment of well-qualified demonstrators for 
the purpose of educating housewives in fish cookery, teaching them 
to recognize the qualities of each kind of fish and prepare it in 
the manner best suited to its character, and showing how to utilize 
heads, bones, and other waste parts for savory sauces, soups, and 
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ceedingly popular and well patronized, and local fish dealers report 
much larger sales of cheaper fish in consequence of this work. Plans 
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It has, as yet, been possible to form no reliable estimate of the 
actual results of the campaigns for the introduction of bowfin, drum, 
eulachon, menhaden, sharks, roe and buckroe, mussels, etc.; but, on 
the basis of fresh weight, it is known that upward of 32,500,000 
pounds of burbot, grayfish, sablefish, tilefish, whiting, and Scotch- 
cured Alaska herring were marketed in 1917, and most of this quan- 
tity can be attributed to the recent activities of the Bureau. 

Among the products in whose behalf there were special activities 
the following may be mentioned: 

Fish roe and buckroe.—The eggs of such fishes as the sturgeon and 
spoonbill catfish, or paddlefish, are made into caviar, which is classed 
among the most valuable of our fishery products. The roes of vari- 
ous others, such as cod, haddock, mullet, river herring, shad, and 
whitefish, are quite extensively used for food, either fresh, salted, or 
canned. On the other hand, large quantities of roe, and practically 
all of the buckroe or milt of marketed fishes, are wasted. These are 
essentially nitrogenous foods, with a considerable quantity of fat, 
and differ in composition but little from the flesh of the fish. They 
do, however, contain a larger quantity of an important constituent of 
food, organic phosphorous, in the form of lecithin. The buckroe, or 
milt roe, of the male, which corresponds to the egg mass of the female 
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and is sometimes called soft roe, as shown by analysis, compares 
favorably in food value with the roe and flesh of the fish. This 
is an excellent product, a delicate and palatable food, which lends 
itself to preparation in all the ways in which sweetbreads and brains 
are served. These products may be used fresh or canned. 

The Bureau has encouraged fishermen to pack these products, has 
aided in the marketing of such stocks as have been accumulated, and 
is educating the public to their merits. In addition to the usual 
pecks of roe of various fishes, small quantities of the buckroe of the 
river herring, sea herring, and cod have been put up and prepara- 
tions have been made for the pack of the buckroe of other species in 
season. Now that the packers are beginning to appreciate the quality 
of the product and the fact that it can be marketed, it is believed 
that much larger packs will be put up in the future. 

River herring or alewives.—The dchbny for these species is of 
great importance in the Chesapeake Bay region and the sounds of 
North Carolina. The Bureau has given considerable attention to 
the development of much-needed improvements in the methods of 
handling and preservation of the catch, and has emphasized the 
importance of the packers adopting these measures. Experiments in 
Scotch curing indicated that these fish, preserved in this manner, 
will not yield a high-grade product. They may be preserved as 
Russian sardines, but are slightly inferior to the sea herring because 
of their larger size and lower fat content. Some of the fish were 
experimentally canned in tomato sauce, mustard sauce, and vinegar. 
The addition of the tomato sauce greatly improves the quality of the 
fish, and, if the packers will overcome the present difficulty of shrink- 
age in the can and process the fish carefully with the addition of the 
sauce, it is the consensus of opinion that a product of high quality. 
acceptable to the trade, can be produced. Fish soused in brine made 
of vinegar, salt, and sugar, in the proportion of about 18 pounds of 
salt, 6 pounds of sugar, and 8 quarts of pure grain spirit vinegar to 
24 quarts of water, then smoked lightly and canned were very pala- 
table. Because of the added expense and labor, it may not be 
practicable to pack the fish by this method for market. It is 
unfortunate that not all of the packers appreciate the importance of 
packing only sound fish, under sanitary conditions, which must be 
done if the fishery is to continue to thrive. 

Menhaden.—The menhaden is one of the most abundant species in 
our Atlantic coastal waters. It has been used almost solely for con- 
version into fish oil and fertilizer, and the catch for this purpose has 
in a single year amounted to over 1,000,000,000 fish, weighing more 
than 635,000,000 pounds. The possibilities of this fish as a material 
factor in our food supply are obvious. Small quantities of fresh 
menhaden are eaten by the fishermen and small numbers are some- 
times included with shipments of miscellaneous fresh fish to our 
larger cities. The number marketed in this manner is increasing. 
In New York City during September, 1917, 29,638 pounds of the 
fresh fish were marketed, and in October, 33,379 pounds. Consider- 
able quantities were marketed in Washington City in the autumn of 
1917, as many as 50 barrels (about 10,000 pounds) having been sold 
at the wharves in one day. During the fall fishing for menhaden 
in the Chesapeake Bay region, each fisherman on the menhaden boats 
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is privileged to salt for winter use a barrel of select menhaden and 
many of the fishermen avail themselves of this privilege. Experi- 
ments conducted by the Bureau indicate that this fish can be rendered 
very palatable by salting and smoking, and also that it makes an 
acceptable canned food. 

Sharks.—The value of sharks as food has been recognized in the 
countries bordering on the Mediterranean, in Great Britain, in Japan, 
and in many other countries. Until recently their use for food in 
the United States has been limited mainly to seafaring people in 
scattered localities, and to the markets of some of our larger cities, 
where they are not infrequently sold under the name of more highly 
valued fishes. The number of markets offering these fishes for sale is 
increasing, and more and more of the product is being sold for what 
it is. 

The flesh is white, slightly gelatinous, and compares favorably in 
food value with other staple food fishes and meats. The flesh of the 
young and of the smaller varieties, such as the grayfish, common to 
our coastal waters, is very good fresh. The flesh of the larger sharks 
may be salted, smoked or kippered, salted and dried, flaked or 
shredded. Experiments conducted by the Bureau indicate that the 
product lends itself particularly to light salting and hot smoking, 
and the kippered product may be canned to advantage. ; 

Results of private investigations reveal the presence of a large 
percentage of hydrocarbon oil in the liver oil of some sharks. This 
property or the presence of some alkaloid may account for the re- 
puted unsuitability for food of the livers and of the flesh of some of 
the species occurring in Arctic waters. However, the flesh of prac- 
tically all of the species taken on our coasts has been tried and pro- 
nounced suitable for human consumption; in fact, that of a number of 
species is spoken of highly as the equal of some of our choicest fishes. 

Carp.—The carp is the most abundant, most widely distributed, 
and most valuable fish in the fresh waters of the United States. 
During a considerable part of the past year difficulty has been ex- 
perienced in s:pplying the demand for this fish. With the increase 
in demand for it in those sections where its merits as a food fish are 
appreciated and with the inability of the regular fisheries to supply 
the demand, the need of developing additional fisheries has an 
felt. The Bureau has extended aid to various sections in widening 
the markets and studying the possibilities for establishing fisheries, 
and has encouraged the use of this fish by people who have been 
prejudiced against its use for food. Among the services performed 
may be mentioned that of establishing connections between producers 
seeking markets and the trade in the larger consuming centers. 

A number of the States have also appreciated the importance of 
utilizing more of the carp and other less-esteemed species, such as the 
buffalofish and suckers, to relieve the food shortage in the present 
time of stress. Noteworthy among these are Wisconsin and Minne- 
sota. During the period from September 1, 1917, to April 1, 1918, 
under the supervision of the State Conservation Commission of Wis- 
consin, 1,264,680 pounds of carp, buffalofish, and suckers were taken 
from the inland waters of that State. As an immediate result of the 
action of the Game and Fish Department of Minnesota in suspend- 
ing regulations in so far as they apply to the capture of rough fish, 
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than 635,000,000 pounds. The possibilities of this fish as a material 
factor in our food supply are obvious. Small quantities of fresh 
menhaden are eaten by the fishermen and small numbers are some- 
times included with shipments of miscellaneous fresh fish to our 
larger cities. The number marketed in this manner is increasing. 
In New York City during September, 1917, 29,638 pounds of the 
fresh fish were marketed, and in October, 33,379 pounds. Consider- 
able quantities were marketed in Washington City in the autumn of 
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is privileged to salt for winter use a barrel of select menhaden and 
many of the fishermen avail themselves of this privilege. Experi- 
ments conducted by the Bureau indicate that this fish can be rendered 
very palatable by salting and smoking, and also that it makes an 
acceptable canned food. 

Sharks.—The value of sharks as food has been recognized in the 
countries bordering on the Mediterranean, in Great Britain, in Japan, 
and in many other countries. Until recently their use for food in 
the United States has been limited mainly to seafaring people in 
scattered localities, and to the markets of some of our larger cities, 
where they are not infrequently sold under the name of more highly 
valued fishes. The number of markets offering these fishes for sale is 
increasing, and more and more of the product is being sold for what 
it is. 

The flesh is white, slightly gelatinous, and compares favorably in 
food value with other staple food fishes and meats. The flesh of the 
young and of the smaller varieties, such as the grayfish, common to 
our coastal waters, is very good fresh. The flesh of the larger sharks 
may be salted, smoked or kippered, salted and dried, flaked or 
shredded. Experiments conducted by the Bureau indicate that the 
product lends itself particularly to light salting and hot smoking, 
and the kippered product may be canned to advantage. 

Results of private investigations reveal the presence of a large 
percentage of hydrocarbon oil in the liver oil of some sharks. This 
property or the presence of some alkaloid may account for the re- 
puted unsuitability for food of the livers and of the flesh of some of 
the species occurring in Arctic waters. However, the flesh of prac- 
tically all of the species taken on our coasts has been tried and pro- 
nounced suitable for human consumption; in fact, that of a number of 
species is spoken of highly as the equal of some of our choicest fishes. 

Carp.—The carp is the most abundant, most widely distributed, 
and most valuable fish in the fresh waters of the United States. 
During a considerable part of the past year difficulty has been ex- 
perienced in sxpplying the demand for this fish. With the increase 
in demand for it in those sections where its merits as a food fish are 
appreciated and with the inability of the regular fisheries to supply 
the demand, the need of developing additional fisheries has foes 
felt. The Bureau has extended aid to various sections in widening 
the markets and studying the possibilities for establishing fisheries, 
and has encouraged the use of this fish by people who have been 
prejudiced against its use for food. Among the services performed 
may be mentioned that of establishing connections between producers 
seeking markets and the trade in the larger consuming centers. 

A number of the States have also appreciated the importance of 
utilizing more of the carp and other less-esteemed species, such as the 
vuffalofish and suckers, to relieve the food shortage in the -present 
time of stress. Noteworthy among these are Wisconsin and Minne- 
sota. During the period from September 1, 1917, to April 1, 1918, 
under the supervision of the State Conservation Commission of Wis- 
consin, 1,264,680 pounds of carp, buffalofish, and suckers were taken 
from the inland waters of that State. As an immediate result of the 
action of the Game and Fish Department of Minnesota in suspend- 
ing regulations in so far as they apply to the capture of rough fish, 
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1,382,187 pounds of carp were taken and marketed between October 
1, 1917, and February 1, 1918. 

Drum.—The common drum is found on the coasts of the Middle 
Atlantic, South Atlantic and Gulf States, sometimes in very large 
schools. It is a bottom feeder, subsisting largely upon crustaceans 
and mollusks, and reaches a weight of about 150 pounds. Personal 
prejudice, because of the presence of muscle parasites in the posterior 
part of the back, has greatly restricted the use of this important food 
fish. On the other hand, some persons familiar with this condition 
consider the infested portion the most desirable part of the fish. 
While the fish may be marketed fresh or preserved in various ways, 
it is as a canned product that it is most appetizing. Prepared in 
this manner, it has been likened to the meat of chicken. 

The Bureau has given considerable attention to the development of 
markets for this fish, but, because of the irregular movements of the 
schools, some difficulty has been encountered in obtaining steady 
sources of supply. It is expected, however, that this difficulty will 
be overcome and that larger quantities of this wholesome fish will be 
made available. 

Whales and porpoises.—Whales and porpoises being mammals and 
their bodily activities being essentially the same as those of a cow, 
horse, or other land mammal, their flesh is “ meat” rather than “ fish.” 
The meat of the whale resembles beef in texture and appearance, and, 
although by some it has been compared to venison in taste, it never- 
theless has a distinctive flavor of its own. A sample of canned whale 
meat, analyzed by the Bureau, contained 30.11 per cent protein, 6.52 
per cent fat, and 1.8 per cent ash. Of the whales, the humpback 
(Megaptera nodosa) is probably the best for food, but the sei whale 
(Balenoptera borealis) and the finback (Balenoptera velifera) also 
yield excellent meat. From a humpback whale about 6 tons of edible 
meat may be obtained, from the sei whale 5 tons, and from the fin- 
back 8 tons. The whales which are largely available for food subsist 
almost entirely on a small shrimp (Zuphausia). In fact, none of 
these whales eat fish habitually and only do so at all when shrimp 
are not to be obtained. 

Whale meat holds an important place in the dietary of the Jap- 
anese and is growing in favor in other countries. The Bureau has 
emphasized the importance of utilizing this product for food, and 
very satisfactory progress has been made in saving and marketing it. 
On the west coast one whaling company in August, 1917, completed 
a 25-ton cold-storage plant, with a sharp freezer to care for 50 tons, 
and during the season marketed over 80 tons of the fresh meat in 
American markets, principally in west-coast cities. Arrangements 
have been made for marketing 500 to 600 tons during the 1918 
fishing season, and shipments are being made in carload lots as far 
east as Boston. A British Columbia plant also marketed a large 
amount of the fresh meat and was prepared to pack about 50,000 
cases of the canned meat in 1918. 

Porpoises and dolphins are excellent for food, by some preferred 
to the larger whales. The Bureau has been instrumental in bringing 
the value of these forms to the attention of fishermen 0n the Atlantic 
and Gulf coasts, and progress is being made in the establishment of 
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markets for the meat of these creatures. It appears that the oily 
taste, which may be more or less objectionable to some, can be avoided 
by removing the connective tissue which lies between the blubber and 
the meat. i 


UTILIZATION OF FISH WASTE AND WASTE FISH, 


Twenty-five per cent or more of the original weight of fish is in- 
edible. It is possible to convert this residue into products of high 
market value, and more of it should be so employed instead of being 
wasted. In the salmon fisheries of the Pacific coast alone it is esti- 
mated that the value of this material, if fully utilized, would amount 
to several million dollars annually. It is also possible to manufac- 
ture much of this refuse and such fishes as the menhaden into prod- 
ucts having a high economic value. For example, the scrap made 
from menhaden may be converted into fish meal as a feed for hogs, 
poultry, and cattle, rather than into fertilizer with which to grow 
feeds. The best use man can make of fish is to eat it. In like fashion, 
the best use for fish scrap is to feed it to stock intended to supply 
the wants of man. By the employment of the animal manure as a 
fertilizer, it can be made to serve both purposes. 

In the case of fish meal greater progress has been made abroad 
than in the United States. For a number of years before the war, 
the Germans not only used all they could produce but imported many 
thousand tons annually from Great Britain and Norway. Consider- 
ing the costs of transportation, manufacture, and distribution, it is 
evident that the product was highly valued. Feeding experiments 
conducted abroad and in this country have demonstrated this value. 

One cause that has militated against the use of this product has 
been the impression that the flesh of animals to which it is fed will 
become flavored thereby. This feeling is presumably due to the fact 
that the flesh of animals reared in fishing camps and villages and 
supplied with an excessive or unlimited diet of fish acquires a fishy 
taste. As a matter of fact, if the animals are fed intelligently on 
fish meal with a low oil content, no untoward effects will be expe- 
rienced. 

Fish meal may be prepared by the same general methods as are 
now, employed in the manufacture of the scrap for fertilizer; that 
is, by steam cooking, pressing, and drying. In addition, it may be 
necessary to grind it for the purpose of breaking up such sharp 
spines and pointed bones as remain. It should be made from fresh 
raw material, under sanitary conditions, dried at a sufficiently low 
temperature to prevent scorching, and should contain preferably not 
more than 10 per cent of fat (oil). It is suggested that those employ- 
ing hot-air driers use charcoal or anthracite and avoid the use of 
long-flaming fuels to prevent scorching. It should be evident that 
the higher the percentage of oil in the meal, the greater will be the 
care required in feeding it. As fish meal is a protein food, it is to 
the advantage of the producer to reduce the oil content to a mini- 
mum, and thus obtain a higher protein (ammonia) analysis. Fur 
ierere. the oil has a higher value when sold as such than if left in 
the meal, 
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per cent fat, and 1.8 per cent ash. Of the whales, the humpback 
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back 8 tons. The whales which are largely available for food subsist 
almost entirely on a small shrimp (Huphausia). In fact, none of 
these whales eat fish habitually and only do so at all when shrimp 
are not to be obtained. 

Whale meat holds an important place in the dietary of the Jap- 
anese and is growing in favor in other countries. The Bureau has 
emphasized the importance of utilizing this product for food, and 
very satisfactory progress has been made in saving and marketing it. 
On the west coast one whaling company in August, 1917, completed 
a 25-ton cold-storage plant, with a sharp freezer to care for 50 tons, 
and during the season marketed over 80 tons of the fresh meat in 
American markets, principally in west-coast cities. Arrangements 
have been made for marketing 500 to 600 tons during the 1918 
fishing season, and shipments are being made in carload lots as far 
east as Boston. A British Columbia plant also marketed a large 
amount of the fresh meat and was prepared to pack about 50,000 
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markets for the meat of these creatures. It appears that the oily 
taste, which may be more or less objectionable to some, can be avoided 
by removing the connective tissue which lies between the blubber and 
the meat. 


UTILIZATION OF FISH WASTE AND WASTE FISH. 


Twenty-five per cent or more of the original weight of fish is in- 
edible. It is possible to convert this residue into products of high 
market value, and more of it should be so employed instead of being 
wasted. In the salmon fisheries of the Pacific coast alone it is esti- 
mated that the value of this material, if fully utilized, would amount 
to several million dollars annually. It is also possible to manufac- 
ture much of this refuse and such fishes as the menhaden into prod- 
ucts having a high economic value. For example, the scrap made 
from menhaden may be converted into fish meal as a feed for hogs, 
poultry, and cattle, rather than into fertilizer with which to grow 
feeds. The best use man can make of fish is to eat it. In like fashion, 
_ the best use for fish scrap is to feed it to stock intended to supply 
the wants of man. By the employment of the animal manure as a 
fertilizer, it can be made to serve both purposes. 

In the case of fish meal greater progress has been made abroad 
than in the United States. For a number of years before the war, 
the Germans not only used all they could produce but imported many 
thousand tons annually from Great Britain and Norway. Consider- 
ing the costs of transportation, manufacture, and distribution, it is 
evident that the product was highly valued. Feeding experiments 
conducted abroad and in this country have demonstrated this value. 

One cause that has militated against the use of this product has 
been the impression that the flesh of animals to which it is fed will 
become flavored thereby. This feeling is presumably due to the fact 
that the flesh of animals reared in fishing camps and villages and 
supplied with an excessive or unlimited diet of fish acquires a fishy 
taste. As a matter of fact, if the animals are fed intelligently on 
fish meal with a low oil content, no untoward effects will be expe- 
rienced. 

Fish meal may be prepared by the same general methods as are 
now employed in the manufacture of the scrap for fertilizer; that 
is, by steam cooking, pressing, and drying. In addition, it may be 
necessary to grind it for the purpose of breaking up such sharp 
spines and pointed bones as remain. It should be made from fresh 
raw material, under sanitary conditions, dried at a sufficiently low 
temperature to prevent scorching, and should contain preferably not 
more than 10 per cent of fat (oil). It is suggested that those employ- 
ing hot-air driers use charcoal or anthracite and avoid the use of 
long-flaming fuels to prevent scorching. It should be evident that 
the higher the percentage of oil in the meal, the greater will be the 
care required in feeding it. As fish meal is a protein food, it is to 
the advantage of the producer to reduce the oil content to a mini- 
mum, and thus obtain a higher protein (ammonia) analysis. Furs 
iheymnere, the oil has a higher value when sold as such than if left in 
the meal. 
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The higher grades of tankage, with a guaranteed protein content 
of 60 per cent, are used extensively for feeds, and command as much 
as $100 per ton or more in carload lots. The supply of this material 
is inadequate. Experiments, conducted by the Department of Agri- 
culture, indicate that fish meal is fully the equal of tankage as a feed. 
As to demand, it has been estimated that Nebraska alone can use 
30,000 to 40,000 tons annually. In the United States, there are 
grown each year 60,000,000 or more hogs, each of which will require 
an average of not less than 50 pounds of a feed of this character. 
From the evidence at hand it would appear that satisfactory markets 
are assured. 

On the west coast and in New England the production of fish meal 
is increasing. In 1917 the reported output in the Pacific Coast 
States and Alaska was 5,297 tons, an increase of more than 100 per 
cent over the previous year. Considering the demand and the im- 
portance of this product to the country, it is imperative that those 
engaged in the fisheries render all possible aid to meet the demand. 

The subject of rendering fish oils suitable for edible purposes is 
also receiving more attention. In 1914 Denmark used 20,000 barrels 
of hardened whale fat in the margarin industry, and more recently 
Norway has been experimenting with this article and is preparing 
to employ it for the same purpose. It is reported that this product 
has been proved to be well suited for making margarin that keeps 
well and tastes well, and to be even better suited for making lard. 
Experiments are in progress in the United States with fish oils to 
determine the practicability of rendering these suitable for edible 
purposes and marketing them commercially. 

The Bureau has continued its efforts to accomplish a more complete 
utilization of fish waste to the best possible advantage. The impor- 
tance of doing this has been brought directly to the attention of those 
engaged in the industry, and many inquirers in this country and 
abroad have been furnished with data relative to methods, ma- 
chinery, and markets. On the Atlantic seaboard the Bureau has 
interested menhaden companies in the production of fish meal. In 
this field it has had the cooperation of the Bureau of Animal In- 
dustry of the Department of Agriculture in bringing the use of this 
product to the attention of hog growers, in giving suggestions relative 
to preparing the product so that it will be acceptable for feeding 
purposes, and in arranging for additional feeding experiments at 
various agricultural experiment stations. Tangible results have al- 
ready been obtained, and it is expected that ultimately this fishery 
will yield annually about 40,000 tons of this material. The Bureau’s 
efforts to establish fisheries for grayfish and other species of sharks 
has been of benefit to the fish-oil industry in that those engaging 
in these fisheries have been interested to recover and market the 
liver oil. 

HOME CANNING OF FISH. 


Although the preservation of fish in the home by canning affords 
an excellent opportunity for the increased saving of fish, the house- 
wife has made little use of this method. With the development of 
small pressure cookers, purchasable at reasonable cost, it is possible 
for the housewife to process fish in the home, duplicating the work 
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of the commercial canner. In this manner she may practice a meas- 
ure of economy and provide a supply of palatable and nutritious food 
in seasons of the year when fish are abundant for use in periods of 
scarcity. i 

The primary object of “ processing” fish, or cooking them under 
steam pressure, is to sterilize them to prevent spoiling. An addi- 
tional advantage of the method is that if the heating is continued 
for a sufficient length of time, the organic matter in the bones is dis- 
solved, leaving only a soft, friable, mineral matter that can be eaten 
along with the meat. With the bones thus softened the fish is much 
more acceptable as food. Thus, small bony fishes that would other- 
wise be useless, or fishes of small market value, may be saved, and the 
larger staple fishes made more attractive. 

The time required to soften the bones of fishes varies with the 
species, the size of the fish, and the pressure and temperature em- 
ployed. In domestic canning, unless the required time is known, 
time and fuel may be wasted by overcooking, or by insufficient cook- 
ing the bones may not be properly softened. 

A recent journal article calls attention to the small amounts of 
calcium present in most of the common foods and presents a table 
showing that comparatively large amounts of the ordinary foods are 
required to yield four-tenths gram of calcium oxide per day, which 
is about one-half the daily requirement of the average adult. The 
bones of fish, properly softened as they are by domestic or commer- 
cial canning, render available an abundant amount of calcium in ac- 
ceptable form, not encountered in such amounts in any other common 
food. In addition to this they supply phosphoric acid and other 
valuable minerals. It is, therefore, not only good housekeeping, but 
good dietetics, to can fish for home use. 

The Bureau has conducted experiments to determine the time re- 
quired to soften the bones of about 30 common marine and fresh- 
water fishes of different sizes. In the table which follows the time 
given is that determined experimentally for the sizes mentioned. It 
will be a simple matter to interpolate the time periods required to 
soften the bones of fishes of the same species but of sizes different 
from those represented. The term “softening,” as here used, means 
the point in cooking when the small bones, ribs, etc., are soft, but when 
the large vertebre are not yet sufficiently soft to be consumed along 
with the muscle. In some of the larger fishes whose large bones 
could scarcely be eaten, even if they were softened, it would appear 
to be a waste of time and fuel to carry them to the point of complete 
cooking, and in such cases it ought to be sufficient to soften the small 
bones and sterilize the contents of the can. For such a purpose the 
“ softening ” rather than the “ soft ” point may be used. 

These experiments refer to fish cooked in Mason glass jars of quart 
size. The time periods are measured from the point when the given 
pressure and temperature are reached (at the top of-the cooker) to 
the time when the heat is shut off. The heating-up and cooling-off 
periods of time are thus not included. The fish were salted, but no 
water was added. Samples of fish canned during the course of these 
experiments were kept six weeks at room temperature (about 68° F.) 
ind were then incubated at 98° for 48 hours. All were sterile. 
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The subject of rendering fish oils suitable for edible purposes is 
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to employ it for the same purpose. It is reported that this product 
has been proved to be well suited for making margarin that keeps 
well and tastes well, and to be even better suited for making lard. 
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determine the practicability of rendering these suitable for edible 
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has been of benefit to the fish-oil industry in that those engaging 
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Although the preservation of fish in the home by canning affords 
an excellent opportunity for the increased saving of fish, the house- 
wife has made little use of this method. With the development of 
small pressure cookers, purchasable at reasonable cost, it is possible 
for the housewife to process fish in the home, duplicating the work 
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of the commercial canner. In this manner she may practice a meas- 
ure of economy and provide a supply of palatable and nutritious food 
in seasons of the year when fish are abundant for use in periods of 
scarcity. 

The primary object of “ processing” fish, or cooking them under 
steam pressure, is to sterilize them to prevent spoiling. An addi- 
tional advantage of the method is that if the heating is continued 
for a sufficient length of time, the organic matter in the bones is dis- 
solved, leaving only a soft, friable, mineral matter that can be eaten 
along with the meat. With the bones thus softened the fish is much 
more acceptable as food. Thus, small bony fishes that would other- 
wise be useless, or fishes of small market value, may be saved, and the 
larger staple fishes made more attractive. 

The time required to soften the bones of fishes varies with the 
species, the size of the fish, and the pressure and temperature em- 
ployed. In domestic canning, unless the required time is known, 
time and fuel may be wasted by overcooking, or by insufficient cook- 
ing the bones may not be properly softened. 

A recent journal article calls attention to the smal] amounts of 
calcium present in most of the common foods and presents a table 
showing that comparatively large amounts of the ordinary foods are 
required to yield four-tenths gram of calcium oxide per day, which 
is about one-half the daily requirement of the average adult. The 
bones of fish, properly softened as they are by domestic or commer- 
cial canning, render available an abundant amount of calcium in ac- 
ceptable form, not encountered in such amounts in any other common 
food. Im addition to this they supply phosphoric acid and other 
valuable minerals. It is, therefore, not only good housekeeping, but 
good dietetics, to can fish for home use. 

The Bureau has conducted experiments to determine the time re- 
quired to soften the bones of about 30 common marine and fresh- 
water fishes of different sizes. In the table which follows the time 
given is that determined experimentally for the sizes mentioned. It 
will be a simple matter to interpolate the time periods required to 
soften the bones of fishes of the same species but of sizes different 
from those represented. The term “softening,” as here used, means 
the point in cooking when the small bones, ribs, etc., are soft, but when 
the large vertebre are not yet sufficiently soft to be consumed along 
with the muscle. In some of the larger fishes whose large bones 
could scarcely be eaten, even if they were softened, it would appear 
to be a waste of time and fuel to carry them to the point of complete 
cooking, and in such cases it ought to be sufficient to soften the small 
bones and sterilize the contents of the can. For such a purpose the 
“ softening ” rather than the “ soft ” point may be used. 

These experiments refer to fish cooked in Mason glass jars of quart 
size. The time periods are measured from the point when the given 
pressure and temperature are reached (at the top of the cooker) to 
the time when the heat is shut off. The heating-up and cooling-off 
periods of time are thus not included. The fish were salted, but no 
water was added. Samples of fish canned during the course of these 
experiments were kept six weeks at room temperature (about 68° F.) 
and were then incubated at 98° for 48 hours. All were sterile. 
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TIME REQUIRED TO SOFTEN THE BONES OF VARIOUS SPECIES OF FisH, 10 Pounps 
Pressure, 240° F. 


. Soften- : « Soften- 
Species. Weight. ing. Soft. Species. Weight. ing. Soft. 
Black bass: Lbs. | Mins. | Mins. Lemon sole: Lbs. | Mins. | Mins. 
IPOs cs aspes'e< s-ceet 7 Oh—"6 100 120 L 80 90 

STIS Mt aicmincdw ests te +1 100 110 3 60 70 
Bluefish: | Mackerel, medium 60 70 

Tt: S55 de See 6-9 90 100 || Mackerel, Spanish, me- 

Small...... Bech anak om 1-2 80 90 CIN eae tase eres 14- 24 100 110 
Butterfish, medium. -...| + 4 60 80 || Perch, white, medium...) 4- # 100 110 
Cahn. sociscintle aevlesen cha 8 -12 110 120 || Perch, yellow, medium..| 4} # 90 100 
Catfish: Pollock, medium........ 5 - 74 60 70 

PUREED cio stesscnesse 1}- 2 70 80 || Salmon, medium........ 13 -19 90 100 

BAM Side sarg ain'ofe > 2 60 70 || Sea bass, medium........| 1-14 60 70 
Cero, medium....... .... 10 -13 80 OO |EShad. eee. fe ‘ 54 90 100 
Cod: Smelt: 

LEG TEST eg eA 6 -16 80 90 HATES. hk enesecs = “aah as 60 70 

Smallis2ov. 6s, ease oe 1-2 60 Smale. os csew gach. dss b) 50 60 
Croaker Snapper, red: 

BLEOE Pere Sik. bites 2-1 90 100 BNZOA2.2.dode babeecd 10 -15 110 120 

Sue" | See ae , a 50 60 Smale cose ocanece 6 100 
WEEE esac nc coco toe 2 - 34 100 110 || Squeteague: 

Flounder: BTNOs. Sacetempnh odoin 80 90 
AGED ein win aoe is cis ntepe sc 1-1 70 80 NMeGINM ©) co. ese ve 60 70 
Suialll. Js ISse LL 4- 50 COP ie omalle. 2-0 a7. Sock o 50 60 

Haddock Striped bass 
Medium 22.3. .te2028 3-5 60 70 BTEC sneha todew ccube 110 120 
och Ee 1-2 50 60 Sia eee na a5 70 80 

Halibut, medium........ 50 -90 70 80 || Sucker, medium... 80 

Hickory shad, medium..| 1}- 2 60 70 || Tilefish, medium......... 90 100 

18 Poy C1 ee 4 50 60 || Whiting, medium....... 50 60 

Kingfish, medium....... 4-1 60 70 ||. 

a From 5 to7 to the pound. b From 15 to 20 to the pound. 


Some experiments have recently been made to apply a known 
principle to the domestic canning of fish so as to obviate the neces- 
sity for employing a pressure cooker. The reference is to boiling the 
cans or jars in a saturated salt solution; that is, at 228° F. for a time. 
For this process, only apparatus usually found in the home, such as a 
wash boiler, is employed. By this method, the bones are softened 
satisfactorily and the fish thoroughly cooked, and difficulties in clos- 
ing fruit jars to withstand the pressure created are overcome. Nearly 
100 containers of glass and tin have been processed and some success 
has been attained. It is planned to make additional tests before 
recommending the use of the method to the public. 


DEVELOPMENT OF AQUATIC SOURCES OF LEATHER. 


The Bureau has continued to cooperate effectively with tanners, 
fishermen, and others interested in the development of new sources 
of leather from the skins of aquatic animals. Among the advances to 
be recorded in this work during the past year the following may be 
mentioned: (1) The development of types of nets suitable for catch- 
ing sharks and devices claimed to be satisfactory for quickly removing 
the hides from the fish; (2) progress in the development of methods 
suitable for tanning the hides of the smaller fishes on a commercial 
scale; (3) perfection of arrangements by tanners to engage in the 
industry; (4) establishment of connections with the fishing ce..ters 
for supplies of raw materials; (5) preparations for the establishment 
at various points on our coasts of small plants for fishing for sharks, 
the flesh to be used for food, the liver oil to be extracted and 
marketed, the hides to be tanned into leather, and the refuse to be 
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used for fertilizer; and (6) experiments with leather made from 
fish skins to determine fitness for manufacture into shoes and other 
articles. The Bureau has also given assistance in expediting ship- 
ments of raw hides from producing centers to tanners. 

A seine constructed for the Bureau, which has proved very success- 
ful for the capture of sharks up to 6 or 8 feet in length, is 600 yards 
long, 18 feet deep, with 4-inch bar mesh of 36 thread; top and bot- 
tom lines of one-half inch, 18-thread rope, fitted with seine corks 5 
inches in diameter placed 2 feet apart on the cork line, and 4-ounce 
trap leads with the same interspace on lead line, the entire net being 
tarred. With this type of apparatus, from 50 to 200 sharks have been 
taken in a single day’s fishing, and during the brief period in which 
two of these nets have been operated, approximately 2,000 sharks 
ranging in length from 34 to 15 feet have been taken. For the pur- 
pose of taking the larger sharks a heavier net of larger mesh is re- 
quired. One now under construction which the Bureau believes will 
prove satisfactory is 300 yards long, 12 feet deep, with 10-inch bar 
mesh of 60-thread tarred cotton twine hung on three-eighths inch 
12-thread rope, fitted with haul-seine corks 4 inches in diameter placed 
3 feet apart on cork line and 2-ounce round leads placed 6 feet apart 
on lead line. 

Through the cooperation of the Bureau of Standards the services 
of a technically trained tanner were obtained, and some tanning 
experiments were started at a large tannery with the company’s 
cooperation. The tanner remained in this work only a short time 
‘before entering the military service and the results accruing should 
be credited largely to the company. The experiments showed that 
shark skins could be tanned into upper leather for shoes by known 
methods of tanning and also that the shagreen could be removed 
from the skins very satisfactorily. To do this, the hides, after 
tanning and neutralizing, are first coated with paraffin and oil, 
tacked and dried. They are then smooth plated and shaved on the 
grain side to remove the coarest part of the denticles, and the grain 
is then gone over lightly on a rapidly revolving carborundum wheel. 
After this treatment the hides are ready for finishing. Some of the 
hides have been given a gun-metal finish suitable for shoes, others 
have been tanned for lining leather and as cordovan. The average 
tensile strength of two shark skins submitted to the Bureau was 
3,905 and 4,742 pounds per square inch. 

Owing to shortage of labor, transportation difficulties, and other 
drawbacks, progress in the development of this industry has been 
somewhat retarded. In fact, it has practically become necessary for 
the tanning companies to start fisheries of their own at various 
points along the coast to insure a supply of raw materials at the 
present time. With the increase in demand for shark meat and oil, 
the fishermen are showing increased interest in the fishery, and the 
outlook is regarded as promising. 


NEW ENGLAND VESSEL FISHERIES. 
The vessel fisheries centering at Boston and Gloucester, Mass., and 


Portland, Me., have been in a prosperous condition during the past 
year. There was some decrease in the quantity of fishery products 
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TIME REQUIRED TO SOFTEN THE BONES OF VARIOUS SPECIES OF FisH, 10 PouNDs 
Pressure, 240° F. 


Species. Weight. et Soft. Species. Weight. ag Soft. 

Black bass: Lbs. | Mins. | Mins. Lemon sole: Lbs. | Mins. | Mins. 

BLO Sataacgae geceees| ol 6 100 120 Large. .....- ‘ 24- 34 80 90 

Sap caneuscewe get 21 100 110 Small. toecch<s + 2 60 70 
Bluefish: Mackerel, medium. . -| £14 60 7 

Barpact’. fai jni!s = SgEES 6-9 90 100 || Mackerel, Spanish, me- 

FS 701 | eee eS Reet 1-2 80 90 CUS ee earaeass epg: 14- 23 100 110 
Butterfish, medium. ....| + 4 60 80 || Perch, white, medium...| 4- # 100 110 
(OF % no eae oe Se ee 8 -12 110 120 || Perch, yellow, medium..| } # 90 100 
Catfish: Pollock, medium........ 5 - 7% 60 70 

Marge. doco binem sce 14- 2 70 80 || Salmon, medium........ 13 -19 90 100 

Small sos. ons eee 3 60 70 || Sea bass, medium........| 1 - 14 60 70 
Cero, medium....... -.-. 10 -13 80 OO NMShsd: [222982 SR 54 90 100 
Cod: Smelt: 

MATEO de sniedeaclte 6 -16 80 90 Aarpe’s neces Dawe aeeee 3 60 70 

Pima stescesa wewecece 1-2 50 60 DINAN Es ccc acectesdocen b) 50 60 
Croaker: Snapper, red: 

Warges Boise 8s S29 3-1 90 100 airpe fos. thasosesi ss 10 -15 110 120 

Sn | a ee + 3 50 ‘60 Sra Seer emeas tcc 5- 6 90 100 
Mee Seen t ected. shea 2 - 34 100 110 || Squeteague: 

Flounder: Large. -.... 80 90 
Weare Oe reeset tack cee s 1-13 70 80 Medium. 60 70 
MAME ee. Posse seh Ss 4-1 60 Small...... 50 60 

Haddock: Striped bass 
Medium lio d6 fist. e 3-5 60 70 ESOS toa setlactbioels te 110 120 
DIMI enhanc cxaaeess 1-2 50 60 Smalls so eo. tk a $ 70 80 

Halibut, medium........ 50 -90 70 80 || Sucker, medium.......... + 80 90 

Hickory shad, medium-..| 1}- 2 60 70 || Tilefish, medium.........| 6 -12 90 100 

JAGSHS Soo. cchoms woceats 4 50 60 || Whiting, medium....... +1 50 60 

Kingfish, medium....... 4-1 60 70 

a¥rom 5 to7 to the pound. b From 15 to 20 to the pound. 


Some experiments have recently been made to apply a known 
principle to the domestic canning of fish so as to obviate the neces- 
sity for employing a pressure cooker. The reference is to boiling the 
cans or jars in a saturated salt solution; that is, at 228° F. for a time. 
For this process, only apparatus usually found in the home, such as a 
wash boiler, is employed. By this method, the bones are softened 
satisfactorily and the fish thoroughly cooked, and difficulties in clos- 
ing fruit jars to withstand the pressure created are overcome. Nearly 
100 containers of glass and tin have been processed and some success 
has been attained. It is planned to make additional tests before 
recommending the use of the method to the public. 


DEVELOPMENT OF AQUATIC SOURCES OF LEATHER, 


The Bureau has continued to cooperate effectively with tanners, 
fishermen, and others interested in the development of new sources 
of leather from the skins of aquatic animals. Among the advances to 
be recorded in this work during the past year the following may be 
mentioned: (1) The development of types of nets suitable for catch- 
ing sharks and devices claimed to be satisfactory for quickly removing 
the hides from the fish; (2) progress in the development of methods 
suitable for tanning the hides of the smaller fishes on a commercial 
scale; (8) perfection of arrangements by tanners to engage in the 
industry; (4) establishment of connections with the fishing ce..ters 
for supplies of raw materials; (5) preparations for the establishment 
at various points on our coasts of small plants for fishing for sharks, 
the flesh to be used for food, the liver oil to be extracted and 
' marketed, the hides to be tanned into leather, and the refuse to be 
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used for fertilizer; and (6) experiments with leather made from 
fish skins to determine fitness for manufacture into shoes and other 
articles. The Bureau has also given assistance in expediting ship- 
ments of raw hides from producing centers to tanners. 

A seine constructed for the Bureau, which has proved very success- 
ful for the capture of sharks up to 6 or 8 feet in length, is 600 yards 
long, 18 feet deep, with 4-inch bar mesh of 36 thread; top and bot- 
tom lines of one-half inch, 18-thread rope, fitted with seine corks 5 
inches in diameter placed 2 feet apart on the cork line, and 4-ounce 
trap leads with the same interspace on lead line, the entire net being 
tarred. With this type of apparatus, from 50 to 200 sharks have been 
taken in a single day’s fishing, and during the brief period in which 
two of these nets have been operated, approximately 2,000 sharks 
ranging in length from 34 to 15 feet have been taken. For the pur- 
pose of taking the larger sharks a heavier net of larger mesh is re- 
quired. One now under construction which the Bureau believes will 
prove satisfactory is 300 yards long, 12 feet deep, with 10-inch bar 
mesh of 60-thread tarred cotton twine hung on three-eighths inch 
12-thread rope, fitted with haul-seine corks 4 inches in diameter placed 
3 feet apart on cork line and 2-ounce round leads placed 6 feet apart 
on lead line. 

Through the cooperation of the Bureau of Standards the services 
of a technically trained tanner were obtained, and some tanning 
experiments were started at a large tannery with the company’s 
cooperation. The tanner remained in this work only a short time 
before entering the military service and the results accruing should 
be credited largely to the company. The experiments showed that 
shark skins could be tanned into upper leather for shoes by known 
methods of tanning and also that the shagreen could be removed 
from the skins very satisfactorily. To do this, the hides, after 
tanning and neutralizing, are first coated with paraffin and oil, 
tacked and dried. They are then smooth plated and shaved on the 
grain side to remove the coarest part of the denticles, and the grain 
is then gone over lightly on a rapidly revolving carborundum wheel. 
After this treatment the hides are ready for finishing. Some of the 
hides have been given a gun-metal finish suitable for shoes, others 
have been tanned for lining leather and as cordovan. The average 
tensile strength of two shark skins submitted to the Bureau was 
3,905 and 4,742 pounds per square inch. 

Owing to shortage of labor, transportation difficulties, and other 
drawbacks, progress in the development of this industry has been 
somewhat retarded. In fact, it has practically become necessary for 
the tanning companies to start fisheries of their own at various 
points along the coast to insure a supply of raw materials at the 
present time. With the increase in demand for shark meat and oil, 
the fishermen are showing increased interest in the fishery, and the 
outlook is regarded as promising. 


NEW ENGLAND VESSEL FISHERIES. 
The vessel fisheries centering at Boston and Gloucester, Mass., and 


Portland, Me., have been in a prosperous condition during the past | 
year. There was some decrease in the quantity of fishery products 
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landed, but a large increase in the value, as compared with the previ- 
ous year. The decline in quantity occurred at Gloucester and Port- 
land, while there was considerable increase over the previous year in 
the receipts at Boston. Statistics of these fisheries have been col- 
lected during the year by the local agents and published in monthly 
bulletins showing by species and fishing grounds the quantities and 
values of fishery products landed by American fishing vessels at 
these ports. Two annual bulletins also have been issued, one show- 
ing the catch by months, and the other by fishing grounds. 

The fishing fleet which landed fishery products at these ports dur- 
ing the calendar year 1917 included 493 sail, steam, and gasoline 
screw vessels. These vessels landed at Boston 2,962 trips, aggregating 
98,650,189 pounds of fish, valued at $5,166,440; at Gloucester, 3,074 
trips, aggregating 58,134,944 pounds, valued at $2,451,484; at Port- 
land, 3,248 trips, aggregating 18,645,503 pounds, valued at $748,408. 
The total for the three ports amounted to 9,284 trips, aggregating 
_ 175,480,586 pounds of fresh and salted fish, having a value to the 
fishermen of $8,361,332. Compared with the previous year there was 
an increase of 339 trips, and a decrease of 10,393,839 pounds, or 5.59 
per cent, in the quantity, with an increase of $1,977,426, or 30.97 per 
cent, in the value of the fish landed. The catch of haddock decreased 
7,000,957 pounds, hake 5,257,653 pounds, pollock, 1,095,838 pounds, 
cusk, 2,518,994 pounds, halibut 1,692,701 pounds, herring 5,494,676 
pounds, and miscellaneous products 2,232,214 pounds, but all of these 
species except cusk, halibut, herring, and the miscellaneous products 
increased in value. The catch of Newfoundland herring decreased 
4,462,479 pounds, or 39.58 per cent, in quantity, and $98,202, or 30.12 
per cent in value. The cod catch increased 12,823,966 pounds, or 
29.39 per cent, in quantity, and $813,952, or 52.28 per cent, in value, 
and the mackerel catch 1,535,714 pounds, or 9.65 per cent, in quantity 
and $404,831, or 38.58 per cent, in value. There was also an increase 
in the catch of swordfish of 201,206 pounds, or 11.35 per cent, in 
quantity, and $53,890, or 22.61 per cent, in value. The catch of tile- 
fish landed at Boston during the year amounted to 1,211,450 pounds, 
valued at $44,743, an increase over the previous year of 338,308 
pounds, or 38.74 per cent, in quantity and $20,448, or 84.16 per cent, 
in value. 

The following tables present in detail, by fishing grounds and by 
months, the products of the vessel fisheries of Boston and Gloucester, 
Mass., and Portland, Me., for the calendar year 1917. The weights 
of fresh and salted fish given in these statistics represent the fish as 
landed from the vessels, and the values are those received by the 
fishermen. The grades, or sizes, given for certain species are those 
recognized in the trade, 
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landed, but a large increase in the value, as compared with the previ- 
ous year. The decline in quantity occurred at Gloucester and Port- 
land, while there was considerable increase over the previous year in 
the receipts at Boston. Statistics of these fisheries have been col- 
lected during the year by the local agents and published in monthly 
bulletins showing by species and fishing grounds the quantities and 
values of fishery products landed by American fishing vessels at 
these ports. Two annual bulletins also have been issued, one show- 
ing the catch by months, and the other by fishing grounds. 

The fishing fleet which landed fishery products at these ports dur- 
ing the calendar year 1917 included 493 sail, steam, and gasoline 
screw vessels. These vessels landed at Boston 2,962 trips, aggregating 
98,650,139 pounds of fish, valued at $5,166,440; at Gloucester, 3,074 
trips, aggregating 58,134,944 pounds, valued at $2,451,484; at Port- 
land, 3,248 trips, aggregating 18,645,503 pounds, valued at $743,408. 
The total for the three ports amounted to 9,284 trips, aggregating 
175,430,586 pounds of fresh and salted fish, having a value to the 
fishermen of $8,361,332. Compared with the previous year there was 
an increase of 339 trips, and a decrease of 10,393,839 pounds, or 5.59 
per cent, in the quantity, with an increase of $1,977,426, or 30.97 per 
cent, in the value of the fish landed. The catch of haddock decreased 
7,000,957 pounds, hake 5,257,653 pounds, pollock, 1,095,838 pounds, 
cusk, 2,518,994 pounds, halibut 1,692,701 pounds, herring 5,494,676 
pounds, and miscellaneous products 2,232,214 pounds, but all of these 
species except cusk, halibut, herring, and the miscellaneous products 
increased in value. The catch of Newfoundland herring decreased 
4,462,479 pounds, or 39.58 per cent, in quantity, and $98,202, or 30.12 
per cent in value. The cod catch increased 12,823,966 pounds, or 
29.39 per cent, in quantity, and $813,952, or 52.28 per cent, in value, 
and the mackerel catch 1,535,714 pounds, or 9.65 per cent, in quantity 
and $404,831, or 38.58 per cent, in value. There was also an increase 
in the catch of swordfish of 201,206 pounds, or 11.35 per cent, in 
quantity, and $53,890, or 22.61 per cent, in value. The catch of tile- 
fish landed at Boston during the year amounted to 1,211,450 pounds, 
valued at $44,743, an increase over the previous year of 338,308 
pounds, or 38.74 per cent, in quantity and $20,448, or 84.16 per cent, 
in value. 

The following tables present in detail, by fishing grounds and by 
months, the products of the vessel fisheries of Boston and Gloucester, 
Mass., and Portland, Me., for the calendar year 1917. The weights 
of fresh and salted fish given in these statistics represent the fish as 
landed from the vessels, and the values are those received by the 
fishermen. The grades, or sizes, given for certain species are those 
recognized in the trade, 
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The large quantity of fishery products landed at Boston and 
Gloucester, Mass., and Portland, Me., by American fishing vessels 
is taken principally from fishing grounds lying off the coast of the 
United States. In the calendar year 1917, 62.47 per cent of the quan- 
tity and 67.72 per cent of the value of the catch landed by the Ameri- 
can fishing fleet at these ports were taken from these grounds; 4.91 
per cent of the quantity and 3.94 per cent of the value, consisting 
chiefly of herring, were taken from fishing banks off the coast of 
Newfoundland; and 32.61 per cent of the quantity and 28.32 per 
cent of the value were from grounds off the Canadian Provinces. 
The receipts of Newfoundland herring constituted 3.88 per cent 
of the quantity and 2.72 per cent of the value of the fishery products 
landed at these ports during the year. The herring were taken 
on the treaty coasts of Newfoundland, but cod and other species 
from that region were obtained chiefly from fishing banks on the 
high seas. All fish caught by American fishing vessels off the Cana- 
dian Provinces were from offshore fishing grounds. The catch from 
each of these regions is given in detail in the following table: 


QUANTITY AND VALUE OF FISH LANDED BY AMERICAN FISHING VESSELS AT Bos- 
TON AND GLOUCESTER, MASS., AND PORTLAND, Me., IN 1917 FROM GROUNDS OFF 
THE COAST OF THE UNITED STATES, NEWFOUNDLAND, AND CANADIAN PROVINCES. 


Species. United States. Newfoundland. | Canadian Provinces. Total. 
Cod: Pounds. Value. Pounds. Value. | Pounds. Value. Pounds. Value. 
Fresh.....- 25, 064,491 |$1, 210, 065 584,278 | $18, 247 |24, 224,068 | $821,040 | 49, 872, 837 $2, 049, 352 
= Eye aleee 8, 846 426 477,160 | 24,390 | 6,087,685 | 296,666 | 6,573, 691 321, 482 
addock: 
Fresh...... 33, 810,941 | 1,675, 131 97,275 | 4,665 |19, 486,646 | 831,995 | 53,394,742 | 2,511,787 
5 Salted...... 140 3 4,885 165 154, 948 4,743 160, 093 4,984 
ake: 
Freshz.. . 2: 6,673,922 | 302,371 | 105,286 | 2,883 | 1,060,347 | 33,770 | 7,839,555 | 839, 061 
Salted...... 1,729 87 10, 645 318 62,717 1,956 75, 091 F 
Pollock: 
Fresh...... 13, 740, 878 554, 496 5,965 109 720, 667 23,447 | 14, 467,510 578, 015 
Salted...... 1,012 24 1,522 45 37, 748 1,147 40, 282 3 
Cusk: 
Fresh...... 2,738, 876 96, 851 23, 692 551 762, 830 21,033 | 3,525,398 118, 435 
edad fk 3,500 71 5, 815 188 14, 590 420 23,905 679 
ibut: 
TEST. c-acs 445, 753 66, 454 474, 391 49, 331 803, 556 99, 843 1, 723, 700 215, 628 
Salted. 2. 32 |25 05 ae. oe] ceca soak 12, 571 1,366 29,793 2, 238 42,364 3, 604 
Mackerel 
reste ese 498881) 350) U746, 87m |vsen ses | sees 2,200, 467 | 120,682 | 12,031,817 | 867,557 
= Salted We etere 4,026, 446 4875960 4 5c. c bie tel ante eioed 1, 383, 800 98,602 | 5,410, 246 586, 562 
erring: 
Fresh......| 6,319,808 70,736 | 487,946 | 15,484 9, 000 77 | 6,816,754 86, 297 
Salted. . 3.5 locecticdetccelos soe seus GIS2U S10 2E2 SUT | kale ome ool efecieiniete cis 6,321, 810 212,317 
Swordfish: 
Fresh......| 1,944,684 288,,24G | Sopavpescnk|=Sot Faces 28, 834 3,923 | 1,973,518 292, 169 
Tilefish: 
Fresh...... 1, 211, 450 ee Ae SRS acer etl ecris 34555 Bt se pam & fee Rees 1, 211, 450 44,743 
Miscellaneous: 
eshieeee ff 3,775,886 | 118,333 2,024 41} 147,913 6,778 | 3,925,823 | 125,152 


TS | | | S| 


Total... .|109, 599, 712 | 5, 662, 872 | 8,615, 265 | 330,100 |57, 215, 609 |2,368, 360 |175, 430,586 | 8,361, 332 


Cod.—In 1917 the fishing fleet landing fish at Boston, Gloucester, 
and Portland was not quite so large as in the previous year. There 
were 6 vessels employed in the salt bank fishery and 88 in the market 
fishery, landing their fares of cod and other ground fish at these ports. 
Large quantities of cod were also landed by vessels fishing on the 
shore grounds. The total quantity of cod landed during the year 
was 56,446,528 pounds, valued at $2,370,834, of which 49,872,837 
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pounds, valued at $2,049,352, were fresh, and 6,573,691 pounds, valued 
at $321,482, were salted. 

Haddock.—The catch of haddock during the year was smaller than 
that of cod in quantity, but greater in value. There was a decrease 
in the catch as compared with the previous year of 7,000,957 pounds, 
or 11.56 per cent, in quantity, but an increase of $755,027, or 42.85 
per cent, in the value. The total quantity landed during the year 
was 53,554,835 pounds, valued at $2,516,702, all of which were fresh 
except 160,093 pounds, salted, valued at $4,915. 

Hake.—The yield of hake for the year was 7,914,646 pounds, valued 
at $341,385, all landed fresh except 75,091 pounds, salted, valued at 
$2,361. The catch declined 5,257,653 pounds, or 39.91 per cent, in. 
quantity, but showed an increased of erttle more than 1 per cent in 
value. 

Pollock.—The pollock catch was nearly twice as large as that of 
hake, the quantity landed amounting to 14,507,792 pounds, valued at 
$579,268. This product was all fresh, with the exception of 40,282 
pounds, salted, valued at $1,216. The catch was about 7 per cent less 
than that of the previous year in quantity, but increased 51 per cent 
in value. 

Cusk.—The catch of cusk was 3,549,303 pounds, valued at $119,114, 
of which 23,905 pounds, valued at $679, were salted. There was a 
decrease of 41.51 per cent in the quantity of cusk landed, but the 
value was only slightly less than that of the previous year. 

Halibut.—The yield of halibut was 1,766,064 pounds, valued at 
$219,232. This quantity included 42,864 pounds of salted halibut, 
valued at $3,604. There was a decline in the output of halibut, as 
compared with the previous year of 48.93 per cent in quantity and 
43.14 per cent in value. 

Mackerel.—The total catch of fresh mackerel taken by the Ameri- 
can fishing fleet in 1917 amounted to 111,932 barrels, compared with 
102,420 barrels the previous year, an increase of 9,512 barrels. The 
output of salted mackerel was 32,162 barrels, as compared with 
32,066 barrels the previous year, an increase of 96 barrels. The 
quantity of mackerel landed at Boston, Gloucester, and Portland 
during the year was 17,442,063 pounds, valued at $1,454,119, of 
which 12,031,817 pounds, valued at $867,557, were fresh, and 5,410,246 
pounds, valued at $586,562, were salted. 

In 1918, up to June 30, the catch of fresh mackerel amounted to 
27,992 barrels and of salted mackerel to 7,937 barrels, as compared 
with 38,947 barrels fresh and 7,131 barrels salted the previous year. 
The southern mackerel fleet numbered about 35 sail of seiners and 
125 sail of netters. The seiners had a light catch, and reported con- 
siderable quantities of mackerel, but that they were wild, chasing 
live feed, and therefore hard to catch. They did not school much at 
night, but only during the day. The first seiner arrived at New 
York on May 6 with 13,000 large and medium mackerel, which were 
sold at 18 to 20 cents per pound. These fish were taken in 34 fathoms 
of water. The netters did not land as many‘mackerel as the previous 
year, but, owing to the higher prices received, they did well finan- 
cially. The mackerel landed by the southern fleet this year were 
all large and medium fish and sold at 13 to 20 cents per-pound, ~ 
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according to market conditions. The Cape Shore fleet numbered 
38 sail.of vessels, being a little larger than the previous year. No 
vessel made more than one trip. A large body of fish was reported 
and all the vessels returned with good catches. The catch taken on 
the Cape Shore amounted to 1,689,000 pounds of fresh mackerel, 
and 7,558 barrels salted, compared with 2,229,900: pounds of fresh 
and 7,131 barrels salted the previous year. The first arrival from 
the Cape Shore was on June 8, and consisted of 50,000 large and 
medium fresh mackerel, which sold at 104 cents per pound. One 
schooner, on her Cape Shore mackerel trip, obtained 95,000 pounds 
fresh and 375 barrels of salted mackerel, and stocked $15,665, the - 
crew sharing $348 each. This is said to be the largest stock ever 
made on a single mackerel trip. 

Swordfish—tThe catch of swordfish landed at Boston, Gloucester, 
and Portland during the year amounted to 1,973,518 pounds, valued 
at $292,169. The number of vessels engaged in this fishery was 42, or 
9 more than in the previous year. 

Flounders.—The catch of flounders in the vessel fisheries amounted 
to 1,279,721 pounds, valued at $44,936. The catch taken by vessels 
under 5 tons net tonnage is not included in these statistics. These 
fish are taken chiefly with the flounder drag, an apparatus similar to 
an otter trawl, and adapted for use in this fishery. This apparatus 
is used by power vessels and boats. It varies in size according to the 
size of the vessel or boat using it. The foot line or chain varies in 
the different sizes of nets from about 48 to 70 feet in length. When 
being set the drag is thrown overboard from the stern of the boat, 
and the foot line, or chain, carries it quickly to the bottom. In the 
meantime the boat is under power, and when the water strikes the 
drag the bag or net is opened. As the boat moves forward two otter 
boards, or wooden doors, one at each end of the foot line, or chain, 
operate to spread the bag out to its full extent. The apparatus is 
drawn along the bottom by the vessel or boat for about two hours, 
and then it is taken on board and the fish are dumped out. © 

The Massachusetts fishermen have been catching during the past 
year, apparently for the first time in commercial quantities, a fish 
which is locally called sole or gray sole. This species, which has been 
identified as the pole flounder, craig flounder, or deep-sea flounder 
(Glyptocephalus cynoglossus) ,is found on both shores of the Atlantic 
Ocean, ranging as far south as Ireland and Delaware Bay in deep .- 
water. It was first found on our coast in 1877, when numerous speci- 
mens were secured by the Bureau in the deepest parts of Massachu- 
setts Bay. Itis an excellent food fish, and large quantities were taken 
in the fall of 1917 and also during the year 1918. 


VESSEL FISHERIES AT SEATTLE, WASH. 


The vessel fisheries at Seattle, Wash., have not varied materially 
in extent from the previous year. The products landed by fishing 
vessels have been smaller in quantity, but have increased in value. 
In the products landed by collecting vessels there has been consid- 
erable increase in both quantity and value. Statistics of the vessel 
fisheries at Seattle have been collected by the local agent and pub- 
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lished as monthly and annual statistical bulletins, giving the quan- 
tity of fishery products landed by American fishing vessels at that 


port. 

In 1917 the fishing fleet at Seattle landed at that port 620 trips, 
aggregating 16,553,944 pounds of fish, having a value to the fisher- 
men of $1,788,802. This catch was taken from the various fishing 
grounds along the coast from off the Columbia River northward to 
Portlock Bank, Alaska. The localities from which the largest quan- 
tities of fish were taken were the Destruction Island Grounds, Flat- 
tery Banks, Hecate Strait, Yakutat Grounds, and Portlock Bank. 
The products included halibut, 13,949,683 pounds, valued at 
$1,625,409; sablefish or black cod, 2,480,105 pounds, valued at 
Nae and other species amounting to 174,156 pounds, valued at 

6,043. 

The fishery products taken in Puget Sound and landed at Seattle 
by collecting vessels during the year amounted to 12,821,353 pounds, 
valued at $988,559. The products included salmon, 10,869,193 pounds, 
valued at $935,915 ; steelhead trout, 165,024 pounds, valued at $16,238 ; 
herring, 1,211,224 pounds, valued at $6,393; smelt, 211,799 pounds, 
valued at $13,004; and other fishery products amounting to 364,113 
pounds, valued at $17,014. These products included 3,909 pounds of 
whale meat, valued at $195. 

Compared with the previous year there was an increase of 103 
trips by fishing vessels, with a decrease of 857,491 pounds, or 4.92 per 
cent, in the quantity, and an increase of $377,569, or 27.73 per cent, in 
the value of the products landed. In the products landed by collect- 
ing vessels there was an increase of 2,683,966 pounds, or 26.47 per 
cent, in the quantity, and of $517,300, or 109.76 per cent, in the value. 
The quantity and value of fishery products landed at Seattle by fish- 
ing and collecting vessels in 1917 are given in detail in the following 
table: 
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66 REPORTS OF THE DEPARTMENT OF COMMERCE. 


COASTAL FISHERIES OF NEW YORK AND NEW JERSEY. 


A statistical canvass of the coastal fisheries of New York and New 
Jersey was made during the year for the calendar year 1917 similar 
to the previous canvass of these fisheries for the year 1915. The sta- 
tistics included only fishes proper. 

In New York there were 1,538 persons engaged in the coastal 
fisheries, exclusive of shellfish, in 1917; the investment in vessels, 
boats, fishing apparatus, and shore and accessory property was 
$1,370,823; and the products amounted to 68,315,888 pounds, valued 
at $1,376,360. The principal species taken were alewives, 788,875 
pounds, valued at $14,617; bluefish, 961,340 pounds, valued at $183,- 
136; butterfish, 800,499 pounds, valued at $47,979; flounders, 4 176, - 
374 ‘pounds, valued at $180,333; menhaden, 50 441 540 pounds, valued 
at $261,919; scup or porgy, 1 919 5650 pounds, valued at $72,217; sea 
bass, 1,122,623 pounds, valued at $81,654; squeteague or weakfish, 
2,292,050 pounds, valued at $170,861; tilefish, 1,480,828 pounds, 
valued at $100,551; and whiting, 1,488,800 pounds, valued at $33,510. 
The menhaden were caught chiefly in southern waters and landed 
at southern ports, but are properly credited to New York because 
taken by vessels belonging in that State. 

Compared with the returns for 1915, there was a decrease of 966, 
or 38.5 per cent, in the number of persons engaged, and of $400,343, 
or 22.6 per cent, in the amount of capital invested; but an increase 
of 34,268,113 pounds, or 100.6 per cent, in the quantity, and of $254,- 
719, or 99.7 per cent, in the value of the products. If the menhaden 
are excluded for both years, a decrease is shown in the quantity of 
all other fish of 1,654,615 pounds, or 8.4 per cent, and an increase in 
the value of $93, 735, or 9.18 per cent. 

In New Jersey in 1917 there were 2,187 persons engaged in the 
coastal fisheries for fishes proper; the investment in vessels, boats, 
fishing apparatus, and shore and accessory property was $1, 235 950; 
and the products amounted to 49,979,375 pounds, valued at $1, 953, - 
076. The species taken in largest quantities were alewives, 2 051 172 
pounds, valued at $28,746; bluefish, 1,122,158 pounds, valued at 
$150,605; butterfish, 4,227,745 pounds, valued at $200,564; croaker, 
3,483,095 pounds, valued at $142,811; flounders, 1,369,848 pounds, 
valued at $85,643; hake, 2,092 195 pounds, valued at $97, 338; men- 
haden, 1,433 984 pounds, valued at $14,664; scup or porgy, 3, 673, 173 
pounds, Valued at $137,004; sea bass, 5,323 ,116 pounds, valued at 
$313,187 ; squeteague or weakfish, 11 004 O55 pounds, valued at 
$482,916; and whiting, 10,401,255 pounds, valued at $135, 188. 

Compared with 1915 there was a decrease of 166, or 7. 9 per cent, 
in the number of persons engaged; an increase of $43,493, or 3.6 per 
cent, in the investment; of 2,123,199 pounds, or 4.4 per cent, in the 
quantity : ; and $604,409, ‘or 44.8 per cent, in the value of the products. 
Excluding the menhaden for both years, there was an increase in 
1917 in the quantity of all other fish of 5,044,004 pounds, or 11.59 
per cent, and in the value of $626,347, or 47. c< 3 per cent. 

The statistics of these fisheries, by counties, are given in the fol- 
lowing table: 
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REPORT OF THE COMMISSIONER OF FISHERIES. 


FISHING ON FIVE-FATHOM BANK, NEW JERSEY, IN 1916 AND 1917. 


For several years a considerable number of pound nets have been 
set on Five-Fathom Bank, lying about 10 miles off the coast of 
southern New Jersey. The Bureau has collected statistics of this 
fishery for 1916 and 1917. The information for 1917 is included in 
ai foregoing statistics of the coastal fisheries of New Jersey for 
that year. 

In 1916 there were 120 persons engaged in fishing pound nets or 
Five-Fathom Bank. The number of pound nets operated was 14, 
valued at $44,550; the number of boats used was 19, valued at 
$18,625; and the shore and accessory property was valued at $78,400; 
a total investment of $141,575. The products amounted to 8,224,140 
pounds, valued at $133,612. 

In 1917 there were 183 persons engaged in the fishery; the number 
of pound nets fished was 21, valued at $72,322; the boats numbered 
27, valued at $25,900; and the shore and accessory property was 
valued at $104,250; a total investment of $202,472. The products 
aggregated 4,828,620 pounds, valued at $231,695. 

The principal species of fish taken in each of these years were 
scup or porgy, sea bass, and squeteague or weakfish. Butterfish, 
croaker, flounders, mackerel, and various other species were also 
taken in considerable quantities. 

Statistics of this fishery in 1916 and 1917 are given in the following 
table: 


FISHING ON FivE-FaATHOM BANE, N. J., IN 1916 anp 1917. 


Items. 1916 1917 


Number. Value. Number. Value. 
98 149 


BHOPESMGHR ses. ca Moe ihc oc cc foe man bates desle beet csma tes 7d eee ee Cae Sh eee 
MOA MetSE Son 2 et awit so cmseniensacimncls eticignew secs ciawe ele 14 | $44,550 21 $72, 322 
Gasoline bodts 3s-csesess esses esr ae Se oat ee saee ee eceece 18 18, 600 25 f 
Giihter i bodtses?. 22 683 Seon see tecad Ree ec acke dese bse 1 2 50 
Shore and accessory Property -- -2-0sscces-s=cescaesiacsce~s|s-sceseis vecte 76,400) ent cc ccaacne 104, 250 
Totalinvestment........... He clos ccidhina'n Om Smepeeeee = |b oeaaees Sue! eo iia Baer eee ae 202, 472 
PRODUCTS. 
Pounds. Value. Pounds Value 
BitLOriishiec sa ene abn se <daccecs cee dtenauteacshameatemectecs 52, 420 $2, 380 219, 621 $10, 533 
ine 1 dhe SPEER is ee 2d RR Bins Shetek 9 DOW OE SR 72, 460 2, 202 200, 512 i 
HAUMN IMIG OES Se eee cl one conc ocuanwacec sade noe en gmceme aan ne 25, 760 1, 024 93, 052 4, 460 
Mackarele soos 2s 88 on achat eames ecet emcee eee naa eae 2,700 270 8, 800 880 
TSEEIO Cle | tig 4 eae ellie «A eas pe 2 RTT MTS SI 905,480] 32,617 | 1,080,200 45, 163 
BBR ASS Ee een nc aie mak ce tetas beet aot ee eee eee 1, 432, 435 61,735 | 2,041, 460 112, 499 
Boetesetie or Weakhsh). 2s. Sec wid. cnn cians maeamenienscen 618, 040 30,193 | 1,034, 960 46, 211 
RGN Der erent iinet deh ew caus tent cemecie ecm setae 2, 260 30 28, 426 425 
(0 UIE T PIER Ta Oe (Spat nas i lpen Nememanita i hes Chk <u ar 66, 295 2,320 79, 005 2, 800 
[S12 (2 (0 Ee peg SERS ERAS ae i npn A Si Do By os Se 46, 290 42,584 842 


HE Oe SEC OA BICRD Hon BEenOo ore eeeccorer soceEcot 3,224,140 | 133,612 | 4,828, 620 231, 695 
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REPORTS OF THE DEPARTMENT OF COMMERCE. 


SHAD FISHERY OF THE HUDSON RIVER. 


In connection with the canvass of the coastal fisheries of New York 
and New Jersey, statistics were obtained of the shad fishery of the 
Hudson River for the years 1917 and 1918. In 1918 there were 227 
fishermen engaged in this fishery, using 125 boats, valued at $4,790; 
273 gill nets, valued at $10,756; 15 seines, valued at $1,370; and shore 
and accessory property valued at $3,191; a total investment of $20,- 
107. The catch of shad was much larger than in any of the three 
preceding years, amounting to 67,403 in number, or 234,602 pounds, 
valued at $48,184. Of this quantity 63,404 shad, or 220,602 pounds, 
valued at $44,784, were taken on the New York side of the river, and 
3,999 shad, or 14,000 pounds, valued at $3,400, were taken on the 
New Jersey side. In 1915 the total catch of shad in this river in 
both States was 15,855 fish, or 68,668 pounds, valued at $8,648; in 
1916, 9,287 fish, or 40,173 pounds, valued at $5,465; and in 1917, 
12,015 fish, or 48,384 pounds, valued at $6,540. The catch each year 
was taken chiefly with gill nets. 


SHAD FISHERY OF THE HupSON RIveER, 1917 Aanp 1918.4 


1917 
Items. New York. New Jersey. Total. 
Number. | Pounds.| Value.| Number. | Pownds.| Value.| Number. | Pounds. | Value. 
Fishermen..... Scee 04 Oe ee eeee Besar Si lon seesese| eos cee 149) | 22 aesewe| cee 
Rowboats.......- ae HO) Resebece $2, 940 4 |.....---- $130 74 |----0---- $3, 070 
Gasoline... 1G See 200 eee ates 3 pS bes ee 500 
Gillmets 2. esenc. oc D115 Sal ees 6, 500 pa ae y 700 7A eee 7, 200 
SOMES semeee esse otek Si cece ee DAS erwaeieee =| eee t=] ereae LSP eeerecee 1,135 
Shore and accessory 
POH yo Sheoded lseceaee sone bo 5ocssae Das 0 hate eases | Ree Pe dell so eemcea ce mr m3 2,690 
ROGAN Sa osc oe a| a Koes ae hsmteere e Pa 0 el BESS eae es See 2 (ASO) 50 arise Sasa |— eee 14, 595 
Shad caught: 
With gill nets .. 9,535 | 34,420 | 5, 225 1, 400 5, 040 720 10,935 | 39,460 | 5,955 
With seines..... 1, 080 3,924 Desa) leteeeterstay sae tal este ie aiarete lepaieaeaeed 1, 080 3, 924 585 
Total 2... 10,615 | 38,344 | 5,810 1, 400 5, 040 720 12,015 | 43,384 | 6,540 
1918 
ISHErMeN. pesweme-|| | eameetslcseeemess|asa<nee 59h See asc one seine 220°) acre cane meee 
Rowboats....------ 122 -|, Peer ses $4, 240 Teeeeeee $100 1233 oeecees $4, 340 
GaSOUNG: 2 -peetess =|). | wap Deltcccewans 250 A | (ite 11) en ater. AE 
Gillinets: : S-natcec- D272 | 2 samen ae 10, 456 1 See 300 213" | Some 10, 756 
SCIAUS o's -) nnn cepms pS (Ee pre Se DESY (U) RaSessreecd scccccoc|losonsse 155[ oo eeseeee 1,370 
Shore and accessory 
LUPE. ae ncaee -|-\~ 4-2-4 | -seeee oe ya? Nl oe ene Se ps Pee O50" Cecsceseaen| aoe 3,191 
Total. ccceos|s- iS ecmenss|cceaemcee 18, GO7 "|e. + ese al sesnneces i UN eS ies (eee ser 20, 107 
Shad caught: 
With gill nets .. 61,583 | 214,196 |43, 413 3,999 | 14,000 | 3,400 65,582 | 228,196 | 46,813 
With seines..... 1, 821 6 A06 dp ddlliol ow emnion eupemtemiccioetlebenatond 1,821 6,406 | 1,371 
otal os seca 63,404 | 220,602 |44, 784 3,999 | 14,000 | 3,400 67,403 | 234,602 | 48,184 


« Includes Columbia, Dutchess, Greene, Orange, Rockland Ulster, and Westchester Counties in New 
York; and Bergen and Hudson Counties in 1917, and Bergen County in 1918, in New Jersey. 
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STATISTICS OF THE WHOLESALE FRESH-FISH TRADE OF NEW YORK CITY. 


Beginning with September 1, 1917, the Bureau undertook the col- 
lection of statistics showing by species the quantities and value of 
fresh fish handled by the wholesale trade of New York City. This 
was initiated as an experiment to determine the practicability of 
carrying on this work continuously as at Boston and Gloucester, 
Mass., Portland, Me., and Seattle, Wash., and the value of the in- 
formation to the trade. Statistics were collected for the five months 
ending January 31, 1918. This afforded ample opportunity for a 
careful study of the local conditions.. The complex nature of ship- 
ments received by the wholesale trade made it exceedingly difficult 
for the dealers to furnish complete returns, and entailed a consider- 
able burden on their clerical force. For these reasons and because 
of the apathetic attitude of the trade toward the work, the Bureau 
decided to discontinue the collection of these statistics for the time 
being. ; 

Se etlins of the wholesale fresh-fish trade of New York City from 
September, 1917, to January, 1918, inclusive, are given in the P llpwe 
ing table: ; 
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FISHERIES OF LAKE PEPIN AND LAKE KEOKUKE. 


A statistical canvass of the fisheries of Lakes Pepin and Keokuk 
for 1917 was made during the year, covering the same ground as in 
the canvass of these lakes for the year 1914. Lake Pepin is about 25 
miles long, being an expansion of the Mississippi River between 
Minnesota and Wisconsin. Lake Keokuk, which was called Lake 
Cooper in the returns for 1914, but changed to Lake Keokuk by the 
United States Geographic Board, is formed by the dam across the 
Mississippi River at Keokuk, Iowa, the water backing up for a dis- 
tance of about 50 miles. 

Since the building of the dam, much speculation has been indulged 
in by the fishermen as to its effect on the fishing in the upper river. 
Considerable interest, therefore, attaches to the statistics of the 
fisheries in these lakes for the years mentioned, the first canvass hav- 
ing covered the first calendar year following the closing of the dam. 

Lake Pepin.—In 1917 there were 131 persons engaged in the fish- 
eries of this lake; the value of boats, fishing apparatus, and shore 
and accessory property employed was $59,051; and the products taken 
amounted to 1,212,809 pounds of fish, having a value to the fishermen 
of $78,555. 

The most important forms of fishing apparatus used were fyke 
nets, seines, and anchored gill nets. Fyke nets, known locally as 
hoop nets, took 595,769 pounds of fish, or 49.1 per cent of the total 
catch, valued at $46,333; seines, 459,504 pounds, or 37.8 per cent, 
valued at $21,929; and anchored gill nets, 150,465 pounds, or 12.4 
per cent, valued at $9,991. The remainder of the catch, amounting to 
7,071 pounds, valued at $302, was taken with trap nets and trot lines. 

The principal species taken were buffalofish, catfish, fresh-water 
drum, and Asiatic carp. These species constituted about 94 per cent 
of the total output. A number of other species, including bowfin, 
quillback or white carp, and suckers, were also taken in considerable 
quantities. 

Compared with the returns for 1914, there was a slight decrease in 
the number of persons engaged, but an increase of $15,452, or 35.4 
per cent, in the amount of capital invested, and of 454,139 pounds, or 
59.8 per cent, in the quantity, and $44,836, or 132.9 per cent, in the 
value of the products. There was a large “increase in the catch of 
bowfin or dogfish, buffalofish, catfish, Asiatic carp, and mooneye, 
but a decrease in fresh-water drum, quillback, spoonbill, lake stur- 
geon, and suckers. 

Lake Keokuk.—The number of persons engaged in the fisheries of 
this lake in 1917 was 118, the value of boats, fishing apparatus, and 
shore and accessory property was $21,879; and the products amounted 
to 1,800,986 pounds, valued at $89,117. 

Fyke nets were the most important fishing apparatus used, the 
catch amounting to 1,670,657 pounds of fish, or 92.7 per cent of the 
total output, valued at $82,491. Trammel nets were next in import- 
ance, with a catch of 89,346 pounds, or 4.9 per cent of the total, 
valued at $3,625. The remainder of the products were taken with 
seines, anchored gill nets, trap nets, and trot lines. 

The leading species taken in this lake were buffalofish, catfish, 
fresh-water drum, and Asiatic carp, and constituted about 96 per 
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cent of the total catch. Blackbass, bowfin, crappie, eels, quillback 
or white carp, sunfish, and various other species were taken in smaller 
quantities. 

Compared with 1914, there was an increase of 12.3 per cent in the 
number of persons engaged, 35.1 per cent in the investment, and 
1,139,851 pounds, or 172.4 per cent, in the quantity, and $65,817, or 
282.4 per cent, in the value of the products. The catch of black bass 
increased from 15 pounds, valued at $1, to 4,163 pounds, valued at 
$418; crappie, from 70 pounds, valued at $4, to 17,560 pounds, valued 
at $1,103; and sunfish from 50 pounds, valued at $3, to 13,879 pounds, 
valued at $813. There was also a large increase in the catch of buffalo- 
fish, catfish, fresh-water drum, and Asiatic carp. A decrease oc- 
curred in the catch of eels, sand sturgeon, and suckers. The species 
reported in 1917 which were not shown in the returns for 1914 were 
bowfin or dogfish, pike, quillback or white carp, and spoonbill cat 
or paddlefish. 

Statistics of the fisheries of these lakes in 1917, and also compara- 
tive statistics for the years 1914 and 1917, are given in detail in the 
following table: 


FISHERIES OF LAKE PEPIN AND LAKE KEOKUK (MISSISSIPPI River) IN 1917. 


Items. Lake Pepin. Lake Keokuk. 
Persons engaged: Number. Value. Number. Value. 
Rishermen! soso ssess. ule 2s det Joos actecenc oases Suess TG exacts ner US: | Seen ine 
SMOFGSIMOY we aeinas te awice ane inas so ale~ aaa ene aaeae came me Ohne naee eae [nerecerecese|ser eee aue 
PUD UA Ronee as ata caer satus encene anid as saeceamneas 1B) RE eee 118 |rereseees . 
Boats, apparatus, and other property: 
Geplne PORES eee ee LTE 35 | $6,810 52| $4,730 
Rowboeats and barges... fu sajse. Less sath deneeetedet eee 52 1,395 64 810 
IMOnSe BONS. aves ones sees aoaea dae ee se nee anne eee aS 3 250 16 3,975 
Myke Nets; £5520 cite seasewae lov seace sted st enecae ences - 262 37, 472 1,368 8,929 
iS) a a ee Hae a. ee = 17 6, 460 1 800 
Avichored oil nets... -catcceteds dec caceeeneenete Santnceic 371 2,350 12 180 
A AMUMCUNCUS/ kos masemeatedenbasceCunecauecse west anes sles asemeeionn Pshascee: “ 17 | 472 
DTAD NOUS an anccpacecncancenacsncescanpensscertee=ucs at 14 450 81 | 221 
Drov-TMGS js sashes soe ae Jonson els aavaeteets wes weviecseceloedsecsisccce IS] Sic ebecumewed | 132 
Shore and accessory property.......-.-s-s-e-e-e- Soecdcclaccsgoceccce BphaN. | Sees ome ae 1,630 
Totals ur a. adn obs Sect sts tea peb nica maser es soseotelenedes sean ae DOR OSL || ad oe opto e = . 21, 879 


Products by apparatus: 


With seines— 

Bowfin (dogfish) 

Buffalofishs << oi daee sevice ee sese 

Caicos emcren sa ebace cs tae cee 

CAUESH csaeee eae ne has apse eee ee retbtecene dorss. 

CTAPDIGS- sete sioddsacs emsncw deescnsauesecesase 

Fresh-water drum 52, 742 1,381 5 

Moorieye, Smoked 2 < Jessi cee ere oe cwtiew Secon acre d@scs 650 LOD Wl Mensa cae tela Peg seek 

deg |e ep Ra ats Ge <b pe ahem ie lente Oreo ease ome ener carne 4 1 

Quillback or white carp...-.........0.e-c-e00 doze2. 9, 245 136} Seem aaanacdel tetecee see 

Spoonbill cat or paddlefish...............-.-. do.... 1,375 83 512 35 

Sturgeon, lake. 55hs . Uosat cee euidnackie cemece dovsre 40 DilSeetete assole decen mee 

SUCKOIS.s-peccnssremeass vo satesnente eae eeee dazt:. 4,108 LTA emp - bats elo see 
Total...... oc cecncnccocccccococes piaceeeepeee nee 459,504 21, 929 11, 446 750 

With fyke nets— 

IBIMEK GASS + 5a oe seine a eae eee ea ewe 4,163 418 

Bowfin (dogfish) A ge 20, 229 263 26, 390 

iBuflalofish ,. -272es2. ees sce . 667, 946 39, 088 

(C1 io Sa aga eT ape ae Weer 678, 149 25, 25: 

Gathistie 42 323 52. BE ek Sa dou 97, 486 7,089 

Crap ples =... ~ 24s eee ae 17,544 1, 102 

Kresh-water drum <2 22oacc2 Skee ect be ce see do2s-5 59, 839 1, 926 158, 058 7,991 

Mooneye, fresh ............- asec weniiee ea oe 7, 656 Ma ldeeSscndsend}cmameinn cre 


WMooneye; smoked. 2. 2. ..sceccsseenetates oe sOU eee 6, 600 G60) Wal. ncocse-clsccdomeane 
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FISHERIES OF LAKE PEPIN AND LAKE KEOKUK (MISSISSIPPI RIVER) IN 1917— 
Continued. 


Items. Lake Pepin. Lake Keokuk. 


Products by apparatus—Continued. 

With fyke nets—Continued. Number. Value. Number. Value. 
PIE Beeacn Se seetes rae 6 os ceeps = Sedat OMNES eis |e nantes olan bow daacene 16 $2 
Quillback or white carp..... Aehohenscoscs Socliltinese 4,576 $113 5, 936 244 
Spoonbill cat or paddlefish...........- shacssc dos. = 766 64 415 33 
Sturgeon, Sands...--.--cesemasenese- See eee Onteinial| nw siaeiaiviaisisiain paseo neceis 365 30 
WHGROINS =o todetessoae pes ees ad ReesedOnene 11, 152 345 700 38 
BIMUSE ens = cnshensnesinain a Soeaiseies AS seoceA Oe cwalteceretaeeniclasn maieicictic 13, 879 813 

EOL Alaa cones soma et ee toeneonaes oa scesecennnn cess e 595, 769 46,333 | 1,670,657 82, 491 

With anchored gill nets— 


Pen MOHSH as ee anckesskecpee dase eee pounds.. 31, 742 2, 602 5, 625 461 
Carpe cJicdsccestce: AaneOr Bac SQcHAEoe SSosnee do.... 90, 947 4,623 4,500 302 
Cattisnitess. 5-28 ee ae Bn tae Lun snes docsiz 25, 832 2,583 1,010 92 
Fresh-water drum.......-..- Sekoecnace 53 8a5a0 do---~ 273 10 112 6 
Quillback or white carp..-..- Sto ac Honarenan has 417 i (1) len Pe Saanekcccs 
Spoonbill cat or paddlefish.........- wrecee SaeOnsne 782 Os |Seeceme saa o|-eseweccss 
irpeuds lake seco cneee cose cena seer eecerescOOrece 472 DEES Sepeneonc matneieiecte =e} 


Total. . 2.2... ccccececccccccecececesesecoccrcce 150, 465 9,991 11, 247 861 


With tramme!l nets— 

BattalOHsh: - Jotade tens soac-stose-sss-e POUNGS..|t bse 5o¢ Bae peepee 22,094 950 
ORT ee ene e  Jona nants soceceee aeOOr wate meee ae Roateltesee eee 67, 252 2,675 
Sse dasa ede ae <a aeactueas » faanc ede w-mtataleaPe a osaeateneones 89,346 | 3,625 

With trap nets— 
@atfish-.=:= 252254. suites sen caciaseis Sonece pounds... 396 40 1, 668 150 
Brech= water Grants .20..c-ce-sse- cess esse ee .O0-ece 5,450 TOM ee Jenene A ereame aie 
ROU ects sacasianecacahabasanbensnsccssasse= ce ani 5, 846 231 1, 668 150 

With trot-lines— 
(Ghia Oepesage mA nOCOneh ager Anson edocs --.-pounds.. 780 33 6, 161 241 
Catiishtceac sass sameness cotiee ccc ams eresicee dozs-- 445 38 7,318 626 
Hel saeee cease tacerenccas Seeroae gaccne Beenie oOO Name loatanecchee Let master 2, 087 318 
Fresh-water drum. ......-.se-0dencsens-ecene do..~2|-.... en dcoce Mone cetoce 967 48 
Sturgeon, sand...-.....-..- aeeee tee sae eeOOs espe oeae ee cme beeeme oes 89 7 
MotalosesaNsasseseesee sees BSS CGnOe =soecson9oe 1, 225 71 16, 622 1, 240 
Grand total. o-20e2g. oak Le aan 5 lowe Sas os se8 25a] 15212) 809) | 78; S55 || # ae SOOT ORG 89, 117 

Products by species: 
Black bass......-.- Eek la wisde th tceesinecn niet pounds.s|Lee peewee es es SK t 4,163 418 
Bowfin (dogfish)...-.. piecewise decesiades ese ee eedOnaas 24,021 342 26,000 390 
Buffalofish ......-.ivses eabos eters sees Crees do....| 300,808 | 25, 009 696, 543 40, 563 
CAND. 1a: Seeonc ese coke ee Ronee Baers edOe sasl:) 014675 588 ||" 19232277 762, 259 28, 800 
CHiHSHESES Pitz acs cbacteen thu cates seececcssebewee Ones aI ¢ -~ 2545 940) | ~+-24°437 109, 904 8,192 
Grapple daescsake ret dechiacs sccacscascaaseseeetteeO Once -|\t2uttc. ssl seeks aocce 17, 560 1, 103 
MelSzenseeacnep tea cecincerss ser ssessesseece ceca sOseae|e eno osceas | Sane eet iets 2,087 318 
Fresh-water drum...... SrIGSCIDOC Sate siete ie arate doz.e. 118, 304 3,508 160, 554 8,130 
Moaoncyo, IteSh\. osc. ececece a cosesccse Pobobse sae d@o.... 7, 656 Ui fal ROBE See meclseanacesas 
Mooneye; smoked: . 5. .sstscscesecece csc ee Boke dose. 7, 250 855+). <b2decece eee ee 
DRC oaeee eee onan acan bees eaate ene vanes es POC ecs| twee nacass|cccmme ss 20 3 
Quillback or white carp............-.-.- saeceeecs dot... 14, 238 259 5, 936 244 
Spoonbill cat or paddlefish...... eedasaes poacteees dozs-4 2, 923 215 927 68 
UUTSCOM AKG onic ccistne csciereecsiede scnacatersO0nnes 512 Seng eS saanocinemnleceinot sna 
SHULeCONY NANCE... -4dsbcascicccioee Usa cers eeeeROULerelescce dae cesclonccuee ses 454 » 37 
PCKOIS See ete meson we enak ox acer e ress ce ces seeker OneTe 15, 260 472 700 38 
Sinifishetes go. 52. b eo s=Scacesve ews cdot seee teed Onhealsetacecaces Sa sees, 13, 879 813 
Total. ... SSAA OES SEO IO Ono oo OBC eb cease Soccracy | a Ara ARTY 78,555 | 1,800, 986 89,117 
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COMPARATIVE STATISTICS OF THE FISHERIES OF LAKES PEPIN AND KEOKUK FOR 
THE YEARS 1914 anpD 1917. 


Items. 


—$—$ ———————————————————————— cOc;_rC rr 


LAKE PEPIN. 
Persons engaged: Value. Number. Value 
Mishermoen. sos <-<seache ere cee see ae = ca--a-vewae'es eho Bad) Gees yaar | Wow a ot Fi eee ed 
GhoOreéSMOl ovies wis coce cues basins sdulsice-wanccwsesepsesce=se)) bil) ©) Aideaareetne ly ae Bie Sess ieng | eaten a ate 


Boats, apparatus, and other property: 


Gasoline boats... ..- 2. - 220. ne nieeneenesee ew nsewseeeces $6, 810 
Rowboats and barges 1,395 
HOUSED OALS<<ce co demas ene 
Fyke nets..-.---------+--------+---- . 37, 472 
Seines....----------- ee ee cece enon ee eceeenee 4 6, 460 
Anchored gill nets......-----------2-----0---e- : 2,350 
Trap nets. ..---.--------- 20-2 - eee eee e eee e ee eee =. 450 
Trot and handinese ss... alias naan ako sca em See ener Sansa b13 
Shore and accessory property : 3, 851 
Rett dee caida ance asia cae = ase aan meee a eigeaate ell eet aae 59, 051 
Products: S 
Bowlin (doefish).. << scec. ccc ccc on nenewa= ene ae 342 
Buffalofish .....-.2.2-ee0.-------------00--0en=- dou. F 25, 009 
Carp... --------- 2-2-2 e cee e eee eee e eee e cence eee ee- Sau : 23,277 
Catfish.....---.--+------e- eee eee eee e cee ee eens ee mde i 5 24, 437 
Fresh-water drum....-..-.---------------------- Bbe 3,508 
Mooneyé, fresh.......-....20---- +n -os-ese-eee-- Es } 77 
Mooneye, smoked... ..... 02222. -20-s-seeceee=- esha 855 
PiK@s 2 dcsuas =< se-se tmp os ee mse ab ace= =e noe Eas it) eM eeeeeeree Mr ecs 
Quillback or white carp....-.-.-.--------------.- see 259 
Spoonbill cat or paddlefish...--...-.-.----------- Drchate 215 
Sturgeon, lake.......---------------------+------ aoe 104 
SUCKErS....--.--- oe eee ence cree eee n ene c eer eeeeee- bea ) 472 
Sunfish... ccccccccccccccccccccs secs ececesccreces 3 50h} 0) WSs a cones Sa eee 
IDO tAlsccelamsick ovdonse's conve seienes = sania ss deer ene ae 78, 555 
LAKE KEOKUK. 
Persons enpaged: Fishermen. 2. 2<.2.> Ga-esccceescccuccacs-| = JOBNICU Peeec| ee SEES eee 
Boats, apparatus, and other property: 
Gasoline boats. . 2. =. 2 corns - econ ewes seecccccncensa> 4,730 
Rowboats....---- aduceuue seannen eee aEReaNee cenieeis Sel 810 
MIGUS@DOdtS= vee snamec ose on eet en weet ae =e sea e ences eee 3,975 
Myke Motes) os <<. cc. ceseen enue - ce e~ sss eameeeeset ee. 8,929 
SOINCS base oe hen c egiee eee ee eee oe eae eee Ee eee ee Rela eee ona seat 800 
TATICHOTOd PIL NOLS ce ope ees «eee He eee aee= Eee eme ess se | 2a eee an| pee eeee 12 180 
Miraniine! HetSoe ee eee ein ene eee ae eee nese sees 14 304 17 472 
Trap Nets.) n<e. <<.-~ vee aoe = 5 elo eee an emia « wee sia | > a anim ein eel ee 81 221 
‘Trot and mand lines !.32202/sccscsceeeseneeer << cdees yocs ls ceeneceusme 5 sl Bee ees b 132 
Shore AniGg. AGEOSSOr vy) PLODORD Yee = aa ce we ee wei won| oe alae Repco ese S 1, 630 
Totatsccsce<= Sqn ase SSBB Eo sas = fog ste as SSS. eS leas esse = - 16, 190;|-..-858=" =e 21,879 
Products: 
BIRT) OSS) Se ae RE SEES sce Sessa sce pounds. . 15 1 4,163 418 
IBO WAT (GOPSD hau cepttac wee ae cae tee nese = ya G0. 2:2 sckoeeegececlescateneee 26,000 390 
Butlalonish’ c+ os -s2comanc stan dopese.sceseoees ace fa tee 249, 900 9, 252 696, 543 40, 563 
nee Se URNS SS OEE Sooo: ceidbecrecbee Egor o- do.. 302,365 7,823 762, 259 
Cathish 2205. 2essc8 Gon. cs etece seaoaeeaate fon ooce do:-24 71, 535 4,855 109, 904 8,192 
Crap pleyaaesetedateetr <i ese ise sees eae sean ee do.. 0 4 17,560 1,103 
LOGGER Ratan ee SEIS SR aE ee SRR eS Gozece 3, 800 250 2,087 318 
Kresh-water Gcum. 2 c.eeess-- ene sean eee = do. BR! 26, 860 §27 160, a 8, 130 
CRS Ae og ee ee ine pai eee C Re itn sot (SESS fe 
Quillbackorw “ite: carpesss:e2cs22seessesne~ se eee Gores rete ce soe e see en eee 5,936 244 
Spoonbi | cat or paddlefish........-.2....---<..- Co Ce ae PR NS, | pa ee 927 68 
StUrpeon:s SABE. o. eee eee ee eee es Se aeeen doze ¢ 1,900 121 454 37 
DTIGHAES: aon cee selena = acetone eee eee eee doce 4,640 164 00 38 
Smnishee- sesso sen=scee Be ee oe eer teense doze 3 13, 879 813 
Wighalnes sacs oso secee ean e eee anne nee Joes cece eee 661,135 23,300 | 1,800, 986 89,117 


aNo barges were reported in 1914. 
b No hand lines were reported for 1917, 
¢ Reported as lake sturgeon in 1914. - 
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ALASKA FISHERIES SERVICE. 
EXTENT OF THE ALASKA FISHERIES. 


In 1917 the fisheries of Alaska attained their highest development 
up to that time. The number of persons employed was 29,491, an in- 
crease of 5,497 over 1916. The capital invested was $54,937,549, an 
increase of $15,367,937. The value of the products asfirst placed 
on the markets was $51,466,980, an increase of $25,310,421. This 
marked advance in value, amounting to 96 per cent, was due partly 
to a larger catch and pack of important species, but mostly to an 
extraordinary increase of the market prices of canned salmon, rang- 
ing from 56 per cent for.red salmon, 64 per cent for cohoes, 76 per 
cent for humpbacks, and 84 per cent for chums to 94 per cent for 
kings. The salmon industry continues to overshadow all other 
branches, and in 1917 surpassed all previous records as regards the 
quantity of products taken and the market value thereof. The aug- 
mented production was due in part to increased fishing and canning 
operations and in part to extremely heavy runs of fish in certain re- 
gions. The additional canneries numbered 18, including 3 which, 
while in existence in 1917, were not then devoted to salmon. South- 
eastern Alaska had a very heavy run of humpbacks, which gave an 
increased pack df more than 1,000,000 cases. In central Alaska there 
was a decline in the catch of both red and humpback salmon, but the 
Karluk and Alitak sections showed even larger runs of red salmon 
than in the exceptionally good year of 1916. Western Alaska had 
the largest catch of red salmon ever made there, aggregating more 
than 24,000,000 fish, or 2,500,000 in excess of the best previous year, 
1914. The total number of salmon taken in all Alaska in 1917 was 
slightly over 92,600,000, of which 44,875,000 were humpbacks and 
36,497,000 were reds. 

The 118 salmon canneries in operation packed 5,947,286 cases (of 
48 one-pound cans), valued at $46,304,090, an increase of more than 
1,000,000 cases over 1916. The other products of the salmon indus- 
try—namely, fresh, frozen, mild-cured, pickled, dry-salted, and 
smoked fish—had a value of $1,473,991. 

Ranking next to the salmon industry came the halibut fishery, with 
a catch valued at $1,120,226; the herring fishery, $767,729; the cod 
fishery, $744,976; and the whale fishery, $654,852, all of which were 
of greater value in 1917 than in the previous year. 

Detailed statistics of all branches of the Alaska fisheries have been 
gathered by the Bureau and have been published, with discussion, in 
the annual report of the Alaska service. 


TAX ON SALMON CANNED IN ALASKA. 


The act of June 26, 1906, for the protection and regulation of the 
fisheries of Alaska, provides that packers of canned salmon shall 
pay a license tax on their output at a rate per case depending on the 
species packed. Salmon in Alaska is packed in cases containing 48 
1-pound cans, 48 half-pound cans, or 96 half-pound cans. The 
bulk of the salmon is packed in 1-pound cans, 48 to the case. The 
Bureau of Fisheries has always assumed that a case of salmon for 
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the purpose of the law in question meant a definite amount, namely, 
48 pounds of salmon, and in assembling statistics of the fisheries of 
Alaska it has consistently considered a package containing 48 half- 
pound cans of salmon as a half case. 

Recently the clerk of the district court in southeastern Alaska, 
acting in accordance with an opinion by the United States attorney 
at Juneau, insisted that salmon canneries pay a license tax upon their 
canned product at so much per case, without reference to the quantity 
of salmon involved. This action was manifestly arbitrary in that 
the amount of taxes to be collected would be based not upon the 
quantity of salmon packed but upon a condition brought about by 
the desires of salmon packers or the changing notions of the public 
as to the size of case which could be handled to the best advantage. 

The situation was brought to the attention of the Bureau of Fish- 
eries by the Association of Pacific Fisheries. Upon the request of 
the Bureau, the Solicitor for the Department of Commerce rendered 
an opinion in regard to the matter, which was to the effect that a 
case of salmon within the meaning of the fisheries act of June 26, 
1906, was a definite amount, 48 pounds of salmon. The matter was 
then referred to the Attorney General of the United States with the 
request that if he concurred in the opinion of the Solicitor, instruc- 
tions be issued to the United States attorney at Juneau to enforce 
the collection of license taxes on that basis. The Attorney General 
concurred with the opinion of the Solicitor for the Department of 
Commerce, and instructions were issued to collect the tax on canned 
salmon in accordance therewith. 


INSPECTION OF PRIVATE SALMON HATCHERIES. 


Representatives of the Bureau have made the usual inspections of 
private salmon hatcheries maintained by companies engaged in 
salmon canning. Three of these plants, located at Loring, Quadra, 
and Hetta, were operated in 1917-18. Their work was in general 
found to be conducted in a satisfactory manner, but additional facili- 
ties for rearing salmon should be provided in order that they may 
fulfill their highest purpose. The output of these hatcheries during 
the fiscal year 1918 was 23,712,000 red-salmon fry, all of which were 
planted in local waters. Under the law, the rebates of taxes on 
canned fish allowed as an offset to the hatching operations amounted 
to $9,484.80. | 

WATERS CLOSED TO COMMERCIAL FISHING. 


Pursuant to the authority conveyed by section 6 of the act approved 
June 26, 1906, and for the purpose of giving needed protection to 
salmon in various parts of Alaska, the following orders prohibiting 
or restricting salmon fishing were promulgated during the fiscal year 
1918 after hearings held in accordance with law. The orders became 
effective on January 1, 1918. 

Karluk River, under date of November 80, 1917.—That until further notice 
all fishing for salmon, or other fishing in the prosecution of which salmon are 
taken or injured, excepting only the native Indians taking limite’ numbers of 
salmon for their own consumption and not for sale or barter, be and is hereby 
prohibited in waters of Alaska, as follows: In Karluk River and Lagoon, and 
all tributary waters. 
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Bering River, under date of November 30, 1917.—That until further notice 
all fishing for salmon or other fishing in the prosecution of which salmon are 
taken or injured, be and is hereby prohibited in waters of Alaska, as follows: 
Bering River and all tributary waters, including Bering Lake, above a line 
extending at right angles across Bering River from a point approximately 
eight hundred (800) feet northwesterly from the mouth of Gandil River, 
Alaska. 

Copper River, under date of December 29, 1917.—That until further notice 
all fishing for salmon, or other fishing in the prosecution of which salmon 
are taken or injured, in the Copper River and its delta, and all tributary 
waters, Alaska, be, and is hereby, made subject to the following limitations 
and prohibitions in addition to the general restrictions already applicable by 
virtue of existing laws and regulations: 

1. Commercial fishing is prohibited in all waters of the Copper River delta 
from 6 a. m. on January 1 to 6 a. m. on June 1 of each year, and in the waters 
of Miles Lake and Abercrombie Canyon from 6 a. m. on January 1 to 6 a. m. 
on June 5 of each year. 

2. A weekly close season from 6 p. m. Saturday to 6 a. m. of the Monday 
following shall be observed in all of the waters herein referred to, in which 
fishing is permitted. 

3. Commercial fishing in the waters of the delta shall be limited to set nets, 
stake nets, and drift gill nets: Provided, however, That the four existing traps 
east of Cape Whitshed may be continued in operation, but without change of 
location or increase in size. No stake net, set net, or drift gill net shall ex- 
ceed 1.000 feet in length. Only one stake net or set net shall be extended out 
from shore from one location, and no offshore stake nets or set nets will be per- 
mitted; the lateral distance interval between all such nets in the waters of 
the delta shall be not less than 1,800 feet. 

4. All fishing is prohibited from the head of the delta to the foot of Miles 
Lake at all times. 

5. All fishing in Miles Lake shall be limited to stake nets and set nets. No 
such nets shall exceed 600 feet in length, and only one such net shall be ex- 
tended out from shore from one location; no offshore nets will be permitted in 
the lake. The lateral distance interval between all nets in Miles Lake shall 
be not less than 600 feet. 

6. Fishing in Abercrombie Canyon shall be restricted to the use of dip nets 
operated by hand, such nets not to exceed 16 inches in greatest diameter and 
only one dip net shall be operated by a person. On the east side of the canyon 
there shall be distance intervals of at least 300 feet between fishermen operat- 
ing dip nets. No fishing will be permitted in the so-called bear holes near 
the upper end of Abercrombie Canyon. 

7. No fishing will be permitted at any time in the waters of the Copper River 
above Abercrombie Canyon, or in any of the waters tributary thereto, except 
in the case of local residents, who may take limited numbers of salmon for 
domestic use: Provided, That such fishing shall at no time be upon the spawn- 
ing grounds of any salmon. 

8. No set net or stake net shall be operated in any other than substantially 
a straight line. 

9. For the purposes herein considered, the delta of the Copper River will 
be regarded as including all waters south of an east and west line passing 
through Mile 27 on the Copper River & Northwestern Railway, as at present 
established, and inside ef a line from Point Martin to Cape Whitshed drawn 
so as to include the waters of the Martin Islands, the Egg Islands, and all 
tidal flats and islands between. é 

10. The lower end of Miles Lake shall be considered as at the bridge of the 
Copper River & Northwestern Railway at Mile 49. The upper end of Miles 
Lake shall be considered as at a point near Mile 524 on the Copper River & 
Northwestern Railway where the river loses its identity in the lake, this point 
to be as indicated by notices posted by duly authorized representatives of the 
Bureau of Fisheries. 

11. Abercrombie Canyon shall be considered as extending from the upper 
end of Miles Lake to Tunnel Point, near Mile 534 on the Copper River & North- 
western Railway. 

12. For the purposes of this order the following definitions are adopted to 
apply to the words in question where the same are used: “ Stake net,” a gill 
net attached or affixed to piles or stakes; “ set net,” an anchored gill net. 
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FISHERY PATROL AND STREAM WATCHMEN. 


During the fishing season of 1917 the Bureau employed in the 
fishery patrol of the Alaskan coast two small vessels, named the 
Murre and the Auklet, after local sea birds, which had been built to 
order and put in commission in July. These are seaworthy craft, 
constructed after the well-tried salmon purse-seine boat, and have 
given entire satisfaction. In addition to the Osprey, which was put 
into commission in the latter part of the fiscal year, the Bureau hired 
for the fishery patrol of the Prince William Sound, Cook Inlet, and 
Nushagak regions a schooner and three launches. 

For the season of 1918 there was placed in service at Fairbanks 
a boat which the Bureau had built for the use of its employees in 
connection with field work on the Yukon River and its tributaries. 
This boat will greatly facilitate the work of the wardens and others 
in enforcing the laws for the protection of fisheries and also fur- 
bearing animals in the interior of Alaska. This boat, named the 
Swan, is 32 feet in length and is equipped with a 20-horsepower 
motor. There are sleeping accommodations for two persons. Here- 
tofore employees of the Bureau have been dependent upon private 
boats for transportation in these waters. 

For the fishing season of 1918 the Bureau inaugurated an addi- 
tional feature for securing the more adequate enforcement of the 
fishery laws. A number of temporary employees, designated as 
stream watchmen, were detailed to important fishing grounds in 
southeastern and central Alaska. Each watchman was assigned a 
limited area to patrol, which he was expected to keep under con- 
tinuous observation. In certain regions where fishing is carried on 
by means of gill nets, haul and purse seines, or other movable appa- 
ratus, these watchmen will be much more effective than patrol boats. 
Patrol boats can enforce the law in respect to movable apparatus only 
while actually present at the fishing grounds where it is used. The 
appropriation necessarily limited the number of men who could be 
advantageously employed in this way. However, by selecting cer- 
tain strategic points for operations and by shifting the watchmen 
from one stream to another in response to changing conditions in 
respect to fishery operations it is thought that a very considerable 
amount of protection may be afforded the fisheries at comparatively 
small cost. 

Ten men were employed to undertake this work. Seven of them 
were secured through the dean of the University of Washington, 
five of the seven being students at the university and two being pro- 
fessors, while an eighth was a graduate of the university. One man 
was secured in the State of Washington, and the tenth man was 
engaged in southeastern Alaska. Five of the men were assigned 
to -ork in southeastern Alaska and five in central Alaska under the 
immediate direction of the Bureau’s regular officers. A number of 
small boats were hired for the use of these men. 

Various prosecutions have been instituted in the Alaska courts 
and before United States commissioners for violations of laws and 
regulations for the protection of salmon. The violations consisted 
mostly of nonobservance of the weekly close season, operation of 
gear within prohibited distances of other gear, and failure to mark 
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pound nets so that ownership could be determined. In most cases 
a plea of guilty was entered and fines were imposed. 


CENSUS OF RED SALMON IN WOOD RIVER. 


The Bureau has continued to make the annual count of the red 
salmon passing up Wood River to their spawning grounds in Lake 
Aleknagik. The 1917 census, conducted as in previous years, and 
with the usual indispensable assistance of the Alaska Packers Asso- 
ciation and the Alaska-Portland Packers’ Association, showed an 
escapement from the active fishing in the Nushagak River of 
1,081,508 red fish between June 26 and August 1. The heaviest runs 
occurred on July 11 to 14, inclusive, when 529,588 fish were counted. 

The purpose of this census has been fully explained in previous 
reports. The results since its inception have been as follows: 
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FISHERY INTELLIGENCE SERVICE, 


The Bureau has continued to carry out the wishes of the Legisla- 
ture of Alaska, as set forth in a memorial asking that the Bureau of 
Fisheries, in conjunction with the Washington-Alaska Military 
Cable and Telegraph System, arrange to have the prices of fresh 
fish at Seattle and Ketchikan bulletined every day at the cable office 
of every town on the Alaska coast where fishing vessels call for the 
purpose of shipping fish southward and to have once a week the 
prices of salt fish of the varieties caught in Alaska waters bulletined 
at the cable offices of the Alaska coast. The War Department, which 
operates the Washington-Alaska Military Cable and Telegraph Sys- 
tem, expressed its willingness to receive, transmit, and post bulletins 
furnished by the Bureau of Fisheries, and early in July, 1917, the 
service was initiated, the information thus furnished including (1) 
the forwarding each day, Sundays and holidays excepted, to Juneau, 
Petersburg, Ketchikan, Wrangell, Sitka, Valdez, Seward, Cordova, 
and Skagway the noon Seattle prices for fresh halibut, sablefish, and 
red rockfish; (2) inclusion with the Seattle quotations on Monday of 
each week the prices of pickled sablefish, salmon, and herring; and 
(3) the furnishing from Ketchikan of local information, correspond- 
ing to that furnished from Seattle, to the other Alaska towns supplied 
with the Seattle quotations. The purpose of this service is to keep 
the fishermen of this remote coast in touch with market conditions, 
co that they may dispose of their catches more profitably, and thereby 
be induced to increase the production of fish. The service has met 
with general favor. 


FISHERY EXPLOITATION WORK. 


The success which attended the Alaska work of the Bureau in the 
fishing season of 1917 in distributing literature and sending special 
assistants to the field to demonstrate practical operations, particularly 
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with respect to introducing the Scotch method of curing herring, en- 
couraged it in renewing similar operations in the 1918 season. The 
results have proved the value of this undertaking, and there is every 
reason to believe that there will be a further gratifying increase in 
the production of herring and various more or less neglected fishes. 


ESTABLISHMENT OF SALMON CANNERIES ON YUKON RIVER. 


The proposed establishment in 1918 of a salmon cannery at An- 
dreafski on the Yukon River brought forth strong protest from 
many quarters. It was advanced that cannery operations on the 
Yukon would deplete the supply of salmon upon which the natives 
living along the river and its tributaries depended in a large degree 
for their subsistence. It was also claimed that the white popula- 
tion would suffer if this source of food should be restricted to the 
extent feared. The Yukon and its tributaries drain a large extent 
of inhabited territory, and while most rivers in Alaska are fished 
near their mouths only, the waters of the Yukon are the scene of 
fishery operations from Bering Sea to points in Canada many hun- 
dreds of miles from the sea. 

On account of the protests which were made, a hearing was held. 
at. Seattle on May 17, 1918, at which persons interested in the matter 
were given an opportunity to be heard. At the hearing it did not 
develop that there was any particular alarm in regard to the deple- 
tion that would be caused by the operation of a single cannery. The 
apprehension was that this particular cannery would be but one of 
many to be built, the aggregate result of which would be the deple- 
tion of the Yukon salmon supply. The Bureau has made arrange- 
ments to hold another hearing in regard to the matter at Seattle on 
November 20, 1918. Meanwhile, steps have been taken for a survey 
of the salmon resources of the Yukon and its tributaries and deter- 
mination of the extent to which salmon are utilized by natives and 
other residents of the region in question. A number of employees of ~ 
the Bureau have been detailed to make a special study of the situa- 
tion on the ground. All persons known to be interested in the 
matter have been supplied with schedules to be filled out by them 
and returned to the Bureau, which it is hoped will develop further 
information. The Bureau of Education is cooperating with the 
Bureau of Fisheries in the matter, and officials of the Department 
of Justice in Alaska are rendering assistance. 


PERMITS FOR COMMERCIAL FISHERY OPERATIONS IN ALEUTIAN ISLANDS. 


In the fiscal year 1918 permits authorizing certain fishery opera- 
tions within the Aleutian Islands Reservation were issued as follows: 

1. Alaska Commercial Co., authorized to engage in the business 
of preserving cod and salmon for commercial purposes, erection of 
any cannery excepted. 

2. Umnak Livestock Co., authorized to engage in the business of 
preserving cod and salmon for commercial purposes, erection of any 
cannery excepted. 

3. Paul Buckley, authorized to engage in the business of taking 
and utilizing whales for commercial purposes, erection of any can- 
nery excepted. . 
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4, N. E. Bolshanin, authorized to engage in the business of salting 
cod and salmon for commercial purposes, erection of any cannery ex- 
cepted. : 

5. Kuskokwim Fishing & Transportation Co., authorized to es- 
tablish a shore station for use in connection with the taking and 
preservation of cod and salmon for commercial purposes, erection of 
any cannery excepted. 

6. Alaska Fishing Co., authorized to take not to exceed 1,000 bar- 
rels of salmon and to sell the same either fresh or salted. 

7. Northern Fisheries (Inc.), authorized to engage in the business 
of preserving cod for commercial purposes, erection of any cannery 
excepted. 

8. Alaska Commercial Co., authorized to purchase fish from natives 
resident of the reservation and to preserve and sell the same for com- 
mercial purposes. 

9. O. K. Quean, authorized to pack and dispose of for commercial 
purposes not to exceed 20 tons of cod and 200 barrels of salmon. 

10. Edwin H. Larsen,.authorized to establish and operate a saltery 
for use in connection with the taking and preservation of cod and 
salmon for commercial purposes. 

11. Northern Fisheries (Inc.), authorized to engage in the pick- 
ling of salmon, trout, atkafish, and other fishes for commercial pur- 

oses. 
‘i 12. Buckley Livestock, Fisheries & Transportation Co., authorized 
to engage in cod-fishery operations upon Unalaska Island and to 
build thereon suitable bunk houses, cookhouses, and storage buildings 
necessary to carry on the business of catching, salting, and otherwise 
curing codfish. 

13. Buckley Livestock, Fisheries & Transportation Co., authorized 
to construct and operate on Unalaska Island a plant for the canning 
or salting of salmon or other food fishes taken in the vicinity of 
Unalaska Island. 

14. Unalaska Atkafish Co., authorized to engage in the salting or 
mild curing of atkafish, codfish, and salmon for commercial purposes. 

15. A. C. Goss, authorized to engage in miscellaneous fishery oper- 
ations, construction or operation of any cannery excepted. 

16. Alaska Fishing Co., authorized to engage in commercial fish- 
ery operations at Unalaska Island, construction or operation of any 
cannery excepted. 


ALASKA FUR-SEAL SERVICE. 
GENERAL ADMINISTRATIVE MATTERS. 


A very full report on the fur-seal service in all its branches dur- 
ing the season of 1917 is contained in the document entitled “Alaska 
Fisheries and Fur Industries in 1917.” This may be consulted by 
persons desiring to know details of the affairs of the Pribilof Islands 
natives, fur seals, foxes, reindeer, and other matters. 

The greatly increased cost of supplies of all kinds rendered in- 
adequate the appropriation for the fur-seal branch of the general 
Alaska service for 1918 and necessitated an appeal to Congress for a 
ae appropriation of $35,000, which became available in Octo- 
ber, . 
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In April, 1918, there were sent to the Pribilofs three motor trucks, 
two for St. Paul Island and one for St. George Island. Reports in- 
dicate that these trucks have already proved very useful in various 
ways; and with the gradual extension of road facilities, in which 
the trucks will be of great aid, their usefulness will undoubtedly 
increase. 

It is gratifying to record that the natives of the Pribilof Islands 
responded in a patriotic way to the third call for Liberty Loan sub- 
scriptions. From funds held in the custody of the Commissioner of 
Fisheries for certain of these natives, seven on St. Paul and four on 
St. George requested that bonds aggregating $1,150 be purchased for 
them. One woman subscribed for $400. From funds due for taking 
fox skins, 24 natives subscribed for bonds aggregating $1,200, each 
of the 24 subscribing for a $50 bond. 

The act providing for the sundry civil expenses of the Government 
for the fiscal year 1919 appropriated $20,000 for the purchase or 
construction of a wooden power lighter for use at the Pribilof Islands. 
Arrangements have been made for the construction of a suitable 
vessel. The craft will be about 70 feet in length and 17 feet in 
breadth, with a cargo capacity of 30 to 40 tons, and provided with 
an internal-combustion engine of about 80 horsepower. Sleeping 
accommodations will be available for 6 employees of the Bureau 
and for 10 natives. The vessel will be substantial and seaworthy, 
and able to make trips when necessary from the Pribilof Islands to 
Unalaska, a distance of 250 miles across Bering Sea. It is planned 
that the vessel will be ready for service next season. 

Early in 1918, in response to the request of the Department of Com- 
merce, the Navy Department arranged for the detail of a Coast 
Guard vessel for patrolling the North Pacific Ocean and Bering 
Sea for the protection of fur seals and sea otters. A patrol for the 

urpose indicated is required by the provisions of the North Pacific 
eine Convention of July 7, 1911. 

In order to obviate the waste of such valuable products as oil and 
fertilizer, obtainable from the carcasses of seals, the installation of 
a reduction plant has been a great desideratum at the Pribilof Islands. 
Money for this purpose having been made available by the President, 
the necessary machinery, equipment, and other materials have been 
purchased and forwarded to St. Paul Island, and the plant will 
shortly be ready for use. 

The transportation of persons and supplies to the seal islands and 
of persons and products therefrom has been efficiently performed by 
the steamer Roosevelt, which during the fiscal year made three trips 
from Seattle and gave the islands a more adequate service than was 
ever before possible. While operating expenses of this vessel are con- 
siderable, they are far less than would be required for the unsatisfac- 
tory transportation such as was formerly rendered by chartered ves- 
sels. In fact, the work performed by the Roosevelt during the year 
would, if done by a private vessel, have cost the Government a sum 
that would cover the purchase price of this vessel. 

With the publication of Funsten Bros. & Co.’s catalogue which an- 
nounced the sale of sealskins at St. Louis on April 22, 1918, there 
were formally adopted new terms for use in classifying sealskins. 
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The terms formerly used represented the fortuitous outgrowth of 
years and were in some cases misleading in that they gave the un- 
initiated the impression that skins were taken from seals which are 
never killed for commercial purposes at the Pribilofs. The new 
terms avoid the faults of the old, and each one means that the skin 
to which it-is applied has a length varying only within specified 
limits. It is believed that this innovation will meet with general ap- 
proval by the fur-buying public. A comparison of the old and new 
terms, with the size limits of the new terms, follows: 
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RESUMPTION OF. SEAL KILLINGS FOR COMMERCIAL PURPOSES. 


By the provisions of the act of Congress approved August 24, 1912, 
giving effect to the North Pacific Sealing Convention of July 7, 1911, 
it became permissible to take fur-seal skins for commercial purposes 
at the Pribilof Islands after August 24,1917. The season when seal- 
skins can be obtained for commercial purposes to best advantage ends 
about August 10, and for this reason no considerable number of skins 
were secured in 1917. Early in 1918 the Secretary of Commerce 
tentatively authorized the taking of 25,000 skins during 1918, this 
number to be increased later should the conditions warrant. The 
quota was apportioned between the two islands as follows: 20,000 to 
St. Paul Island and 5,000 to St. George Island. By July 81, 1918, 
the take of sealskins on St. Paul Island in the calendar year was 
23,889 and on St. George Island 6,711. Following the unanimous 
opinion expressed by responsible Government representatives on the 
islands, the Secretary in July, 1918, autherized an increase in the 
season’s quota from 25,000 to 35,000 skins, 28,000 being apportioned 
to St. Paul Island and 7,000 to St. George Island. To August 10, 
1918, the skins taken numbered 33,881. 

In connection with the expansion of sealing operations at the Pribi- 
lofs it was evident that outside assistance would be necessary on St. 
Paul Island if the desired number of skins was to be taken. Ar- 
rangements were accordingly made whereby Funsten Bros. & Co., of 
St. Louis, the firm which sells for the Department the sealskins taken 
at the Pribilofs, sent 5 men to assist with those features of the work 
which require more or less expert knowledge of the handling and care 
of furs. To supplement the services of the natives of St. Paul in the 
killing of seals, the taking of skins, etc., 11 natives were hired at 
Unalaska and taken to the islands early in the sealing season. 


AUTHENTICATION OF FUR-SEAL SKINS TAKEN BY WASHINGTON INDIANS. 


The Bureau has again had the cooperation of the superintendent 
of the United States Indian Service at Neah Bay, Wash., in the mat- 
ter of authenticating fur-seal skins lawfully taken by Indians dwell- 
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ing on the coast of Washington. The North Pacific Sealing Con- 
vention of July 7, 1911, permits these Indians to take sealskins under 
certain restricted conditions, 

To July 31, 1918, the skins thus authenticated numbered 395. The 
records submitted show that 388 of the seals involved were taken in 
April, May, and June, 1918. Information as to when’ the other 7 
were captured is not stated but it is assumed that they were taken in 
the same months. The records also show that 251 of the seals were 
males, 142 females, the sex of 2 not being given. All of the seals 
were speared from canoes operating from 10 to 25 miles west of La 
Push, Wash. 

While it is regretted that so large a proportion of female seals were 
captured, yet so long as the Indians are to have the privilege of tak- 
ing seals it is not seen how the killing of females can be prevented. 
The Indians should undoubtedly continue to have the privilege which 
they now possess, and with the herd in its present condition the num- 
ber of females taken can not materially affect its status. 


CONDITION OF THE SEAL HERD. 


The census of the Alaskan seal herd in 1917 gave a total of 468,692 
seals of all ages. The census was again under the immediate charge 
of G. Dallas Hanna, of the Alaska service, who was assisted by 
Dr. Harold Heath and members of the islands staff. The 1918 cen- 
sus, although taken in the early part of-the fiscal year 1919, should 
be noted in this report. It was made under the same circumstances 
as formerly, Mr. Hanna in charge and Dr. Heath assisting. The 
number of pups born was 143,005, representing an equal number of 
breeding cows, and the total strength of the herd as of date of 
' August 10 was computed to be 496,611, exclusive of 33,881 seals 
killed for commercial purposes during the year. The only variation 
from former methods of calculation was to increase from 124 to 20 
per cent the annual natural mortality among the bulls, a course which 
appeared to be justified by information gained during this census. 

The great preponderance of old male seals, resulting from the 
enforced suspension of commercial sealing for five years, is the only 
unsatisfactory feature of the herd. The breeding males on the 
islands in 1918 were sufficient for a herd of 740,000 cows, allowing 
30 cows to a harem. 


SALES OF PRIBILOF ISLANDS PRODUCTS. 


During the fiscal year 1918 the revenue derived from the sale of 
products of the Pribilof Islands was $417,815.20 gross and $296 228.85 
net, the difference being largely in the cost of dressing and dyeing 
sealskins before their sale at public auction. There were two sales 
of sealskins, in October, 1917, and April, 1918, the number disposed 
of being 9,339 and the gross receipts $379,392. Fox skins, taken 
during the winter of 1916-17, were sold in October, 1917, 567 being 
blue and 39 white; the gross receipts therefrom were $35,680.50. 
Two lots of old seal bones, aggregating 193,570 pounds, brought 
$2,742.70 gross, 
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MINOR FUR-BEARING ANIMALS OF ALASKA. 
ENFORCEMENT OF LAWS AND REGULATIONS. 


The wardens and other employees of the Bureau have enforced 
the laws and regulations for the protection of the minor fur-bearing 
animals throughout Alaska. This duty has been performed as effi- 
ciently as the number of the agents permitted. Through the coopera- 
tion of the governor of Alaska the Bureau will be enabled to increase 
its personnel for the protection of fur-bearing animals in Alaska by 
the employment of game wardens in the Territory as special fur 
wardens. In return the Bureau has authorized the governor to ap- 
point a number of its wardens as ex-officio game wardens. 


FURS SHIPPED FROM ALASKA, 


It is indicated by statistics compiled by the Bureau that during 
the period from November 16, 1916, to November 15, 1917, the value 
of the furs shipped from Alaska was $1,028,719, exclusive of the fur 
seal and fox skins of the Pribilof Islands, as against $911,244 in the 
preceding similar period. In a number of instances there was a de- 
crease in the number of pelts shipped, but the average price of prac- 
tically all furs showed a material advance, hence the aggregate value 
of the shipments in 1917 was considerably greater than that of the 
previous year. 

Acknowledgment is made of the cooperation of the Post Office De- 
partment in securing accurate statistics of shipments of furs by mail. 
The arrangements in effect for several years were reaffirmed when 
under date of May 4, 1917, the Postmaster General issued an order 
slightly modifying the previous arrangement. It is now the duty 
of each postmaster in Alaska to furnish report blanks prepared by 
the Bureau of Fisheries to persons who present furs for mailing, 
and to see that no furs are sent to outside points until after the 
shipper has filled out the blank. The postmaster signs the blank and 
dispatches the shipment of furs without examining the contents. 
The report is forwarded to the Bureau of Fisheries. 


_NEW REGULATIONS FOR PROTECTION OF FUR-BEARING ANIMALS. 


The only change made in the fiscal year 1918 in the regulations 
for the protection of fur-bearing animals in Alaska was one ap- 
proved by the Secretary of Commerce under date of March 4, 1918, 
extending the close season on beaver until November 1, 1923. This 
change was made at the request of the Bureau, and was based in 
large part on the recommendations of wardens in its service and at 
the solicitation of the governor of Alaska and other persons having 
the welfare of the Territory at heart. 

Beavers in Alaska have been afforded entire protection for a num- 
ber of years and the resulting increase in their numbers has fully 
justified the action of the Department in the past. It was felt, how- 
ever, that the reestablishment of the beaver in Alaska had been local 
rather than general, and that since the colonial habits of the beaver 
make extermination a comparatively easy matter, there should be 
complete protection for a further period of five years. 
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FUR FARMING IN ALASKA. 


As for a number of years past, there has been some activity in fur 
farming. This has consisted chiefly of the liberation of adult foxes 
on islands, although in a number of instances corrals have been con- 
structed and the work has been conducted along scientific and busi- 
nesslike lines. Reports have been received indicating that there 
were 8 fur farms in operation in the interior of Alaska and that 
20 islands were occupied for the breeding of fur-bearing animals. 
At the end of the fiscal year 1918 five islands under the jurisdiction 
of the Department had been leased for the propagation of fur- 
bearing animals; these were Middleton, Simeonof, Little Koniuji, 
Marmot, and Pearl] Islands. The lease of Marmot Island was for- 
feited in 1918. 

MISCELLANEOUS MATTERS. 


SPECIAL CONSTRUCTIONS AND IMPROVEMENTS. 


In January, 1918, the Rhode Island Legislature granted the United 
States permission to purchase the property which the Bureau has de- 
sired to acquire on Block Island for a marine fish hatchery. The land 
has since been purchased, title thereto has been perfected, plans for 
the station have been made, and construction will be begun if the 
greatly increased cost of material and labor will permit the comple- 
tion of the hatchery and pumping plant within the appropriation. 

No bid within the limit of the appropriation could be obtained 
for the new motor boat authorized for the Woods Hole (Mass.) 
station. The construction of two steel fish-distribution cars has not 
been possible, owing to the inability of properly equipped establish- 
ments to handle this kind of work at this time. Another piece of 
construction work that has lapsed is the lobster-rearing plant for 
which Congress made a small appropriation in 1917. The reduction 
of the size of this proposed plant to a point that greatly impairs its 
value still leaves its estimated cost far in excess of the appropriation. 
The project will have to be held in abeyance or Congress must in- 
crease the appropriation. 

With the additional appropriation for the laboratory at Key West, 
Fla., there have been constructed a director’s residence and a pump 
house, both of terra cotta hollow tile, and a concrete cistern for fresh 
water with a capacity of 2,000 gallons. 

At the Cape Vincent (N. Y.) station, new machinery has been 
installed, and the purchase of about 7.5 acres of additional land is 
contemplated in order to construct ponds and institute pond culture 
at this point. 

A double frame building for quarters has been built at the Boze- 
man (Mont.) station. Each part is 30 by 50 feet and contains 6 
rooms. 

At the Orangeburg (S. C.) station 5 new ponds have been con- 
structed, and at the Saratoga (Wyo.) station 2 new ponds have been 
completed, and there have been extensive improvements to the water 
supply, including the addition of a filtering system. . 


VESSEL SERVICE, 


The repairs which the steamer Albatross was undergoing at the 
Mare Island Navy Yard at the beginning of the year were completed 
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early in November, and on the 19th of that month the vessel was 
formally taken over by the Navy for the period of the war. 

The steamer Fish Hawk was used by the Navy under an informal 
agreement from July 1 until January 11, when the vessel was sent 
to the yard of the Old Dominion Marine Railway Corporation at 
Berkley, Va., for repairs to hull and machinery, for which a special 
appropriation was provided. The principal items of work on the 
hull embrace a complete overhauling throughout, rebolting of sheath- 
ing, replacing worn plates, rearranging and modernizing space and 
quarters, a new keel, and a new main deck. There were installed a 
new condenser and fore-and-aft compound engines, designed to 
develop 200 horsepower. Although the repairs were not completed 
until August, 1918, the vessel was taken over by the Navy on July 18. 

Two of the smaller steamers of the Bureau, the Halcyon and the 
Phalarope, have also been at the disposal of the Navy Department 
during the entire year. 

Three of the older vessels, the Grampus, the Curlew, and the 
Blue Wing, having outlived their usefulness, have been condemned 
and sold. 

While the Roosevelt was discharging cargo of supplies at the seal 
islands in May, 1918, an epidemic which had broken out among the 
crew was diagnosed as diphtheria. After the administration of anti- 
toxin by the physician at St. Paul Island, the Roosevelt proceeded 
to Unalaska to enter quarantine. While there a situation developed 
which led to the Roosevelt’s making a most noteworthy series of 
rescues of lives and vessels.. A number of cannery vessels had become 
caught in the ice in Bering Sea, and a great loss of life and property 
was imminent. Request was made for the assistance of the Coast 
Guard cutter Unalga and of the Roosevelt. The Roosevelt started 
out on the rescue work as soon as possible, and by reason of its con- 
struction the master was able to take it through the heavy pack ice 
and to meet the emergency in a way which probably could not have 
been done with any other vessel afloat. In the course of the opera- 
tions the Roosevelt rescued the St. Nicholas, the Centennial, and the 
Star of Chile. ‘Twenty-one persons from the wrecked vessel Z'acoma 
were also rescued from a water-logged iceberg. It was estimated 
that at the time of rendering assistance to the St. Nicholas that vessel 
could not have survived more than 12 hours; more than 800 persons 
were aboard. The Centennial, with 161 persons aboard, might have 
survived another week at the time of its rescue. 


FISHERY MATTERS IN CONGRESS. 


No legislation affecting the Bureau aside from appropriation bills 
was passed by Congress during the fiscal year 1918, but a number of 
important measures in which the Bureau is concerned or interested 
were introduced and considered by the appropriate committees, in- 
cluding (1) a bill authorizing the construction of a building for the 
Bureau of Fisheries in the District of Columbia, (2) a bill to protect 
and conserve the halibut fisheries of the Pacific Ocean, (3) a bill to 
prohibit traffic in lobsters taken outside the territorial waters of 
Canada by United States vessels during the close season for lobsters 
in such waters, and (4) bills transferring the control of the fisheries 
of Alaska to the Territorial Legislature. 


160695°—20——7 


94 REPORTS OF THE DEPARTMENT OF COMMERCE, 


A bill to ratify the agreement or compact between the States of 
Washington and Oregon regarding concurrent jurisdiction over the 
Columbia River in connection with the fisheries passed the House of 
Representatives in March, the Senate in April, and became a law on 
April 8, 1918. The passage of this bill was advocated by the Bureau 
because of the stability it gives to laws for the protection of the 
salmon in the Columbia River. 


AMERICAN-CANADIAN FISHERIES CONFERENCE. 


The Commissioner was associated with the Secretary and the As- 
sistant Secretary of Commerce as a member of the American-Cana- 
dian Fisheries Conference, appointed to consider outstanding fishery 
questions between the United States and Canada. Following meet- 
ings in Washington, D. C., in January, 1918, the conference held pub- 
lic hearings in Boston and Gloucester, Mass., St. John, New Bruns- 
wick, Seattle, Wash., Ketchikan, Alaska, and Vancouver and New 
Westminster, British Columbia. At a meeting of the conference in 
Ottawa in May, adjournment was taken until September, in order 
that the testimony and exhibits might be fully considered before the 
preparation of a final report with findings and recommendations. 
The subjects that came before the conference were: 

1. Privileges to the fishing vessels of either country in the ports of 
the other. _ ; 

2. Rehabilitation and protection of the sockeye salmon of the 
Fraser River system. 

3. Protection of the Pacific halibut fishery. 

4. Fishing by United States lobster well-smacks off Canadian coast. 

5. Protection of the fisheries of Lake Champlain. 

6. Requirements imposed on Canadian fishing vessels passing 
through territorial waters of Alaska. 

7. Protection of the sturgeon fisheries. 

8. International protection of whales. 

As an emergency war measure, in order that no restrictions may be 
placed on the production of food, the two Governments have reached 
an agreement under which the fishing vessels of either country are 
accorded in the ports of the other all the privileges enjoyed by domes- 
tic vessels. A bill has been drawn and introduced in Congress hay- 
ing for its object the suppression of the United States traffic in 
lobsters caught off the Canadian coast when there is a close time 
for lobsters on that coast. ‘The Canadian Government has taken 
the necessary action to give to the fish in the Canadian waters of 
Lake Champlain the same protection that is accorded in New York 
and Vermont. The former discriminatory practice of requiring Can- 
adian fishing vessels passing through the territorial waters of Alaska 
to enter and clear has been discontinued. The other subjects before 
listed as coming before the conference will require legislation or a 
treaty, or both. 

Respectfully submitted. ; 

; H. M. Suiru, 

Commissioner of Fisheries. 
To Hon. Witu1aM C. Repriexp, 

Secretary of Commerce, 
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THE DISTRIBUTION OF FISH AND FISH EGGS DURING 
THE FISCAL YEAR 1918. 


CHARACTER OF WORK. 


Fully nine-tenths of the fish-cultural resources of the Bureau of 
Fisheries are devoted to the restoration and maintenance of the com- 
mercial fisheries of the United States. The eggs of such important 
commercial species as the salmons, shad, cod, whitefish, lake trout, 
pike perch, pollock, and flatfish would be sent to market in the fish 
and thus lost were they not taken by the Bureau from fish caught by 
commercial fishermen, and the fry developed therefrom in specially 
equipped hatcheries. 

While it constitutes a comparatively small part of the Bureau’s 
output, the upbuilding and extension of the fisheries of inland waters 
is by no means a negligible factor, comprising as it does the produc- 
tion and dissemination of valuable fresh-water fishes of many kinds 
for introduction into public lakes, streams, and ponds, and also for 
the stocking of preserves under private control. One of the leading 
features of this branch of the work is the furnishing of suitable 
stock fish for the establishment of a supply in the waters of regions 
far remote from the markets, where dependence for food fishes must 
be placed entirely on local resources. 

Among the fishes most extensively cultivated for the fresh-water 
streams and lakes of the interior are several species of trout, the 
black basses, crappies, bream, and catfishes. Trout are artificially 
hatched from eggs which are taken from both wild and domesticated 
stock, while the supply of black bass and other pond fishes of the 
same general character is secured by allowing the mature fish to 
breed naturally in specially prepared ponds. Owing to the great 
demand for fishes suitable for culture in ponds, the Bureau is com- 
pelled to supplement its station supplies by making collections of 
young fishes which become stranded each season on the overflowed 
lands adjacent to the Mississippi and Illinois Rivers. Less than 1 
per cent of the fishes thus obtained are reserved for distribution in 
distant waters, while the remainder are either returned to the main 
channels of these rivers or placed in their immediate tributaries. 

Prevailing weather conditions have a great deal to do with the 
measure of success attained in the Bureau’s annual rescue operations 
in the Mississippi Valley. Sometimes it is impossible to secure 

3 


+ DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


young fish of the desired varieties in that field in numbers sufficient 
to fill all applications, which contingency necessitates the contin- 
uance of the unfilled applications on file for attention during the 
succeeding year. This accounts for the delay in supplying pond 
fishes to applicants in the great majority of instances. Rescue work 
can not be undertaken until the rivers have attained a low-water 
stage. This is usually in July or August, and, owing to the short 
season in which collections are possible, the Bureau has adopted the 
policy of not listing for supply during the current year any applica- 
tions received later than July 1. In this way the duplication of 
trips to many sections of the country is obviated, and the expense of 
the distribution work is kept down to a minimum. 

The salvage of fishes from, temporary lagoons and lakes is of great 
importance, as it means the conservation of millions of fish which 
would otherwise be lost, either through the drying or the freezing of 
the waters. The Bureau has received valuable assistance in this 
work from various State fisheries authorities, club representatives, 
and public-spirited citizens of the Mississippi Valley. 


METHOD OF DISTRIBUTION. 


The fry hatched from the shad, whitefish, salmons, lake trout, lake 
herring, pike perch, white perch, yellow perch, striped bass, cod, 
lobster, pollock, flounder, and haddock are planted on the spawning 
grounds from which the eggs are derived or utilized for the stocking 
of new and suitable waters in an effort to extend the fisheries. 

With respect to the game and food fishes of the interior, which 
are propagated in comparatively small numbers, provision is made 
for the return of a sufficient number of young fish to the waters where 
eggs are collected for the mamtenance of the supply therein; the 
remainder of the stock is then assigned to suitable lakes or streams 
for which applications have been submitted by responsible individuals. 
This class includes the various trouts, basses, sunfishes, and cat- 
fishes. 

Blanks upon which formal applications for fish can be made are 
furnished by the Bureau on request. Upon the receipt of applications 
properly executed and bearing the indorsement of a United States 
Senator or Representative, an assignment of fish is made, suitable for 
the waters described and to the Bureau’s facilities to supply, and the 
delivery is arranged for as soon as possible thereafter. Applicants 
should confine their choice of fishes to species that are indigenous to 
the region of the waters to be stocked. Nonindigenous species of 
fishes are assigned only upon the recommendation of the State fish- 
eries authorities, and not then unless such recommendation conforms 
to the Bureau’s judgment. 

The Bureau refuses requests for such predaceous fishes as the black 
bass, sunfish, and kindred species for introduction. into waters in 
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California, Oregon, Washington, Idaho, Nevada, Wyoming, or western 
Montana, as it is believed their presence in such waters might prove 
harmful to the trout and salmon fisheries of that region. 

Each species of fish spawns at a specific time during the year—the 
brook trout and the domesticated rainbow trout of eastern waters in 
the fall or early winter; the blackspotted trout, steelhead trout, and 
the wild rainbow trout of western waters during the spring; while all 
of the pond fishes reproduce in the spring or early summer. 

The product of each season is distributed as the fish attam proper 
size for shipment, and after the exhaustion of the stock of one season 
no more are available until the same season the following year. 

The distribution of trout in the Eastern States begins in March and 
is completed by the last of June, while trout shipments to applicants 
in the Middle States extend from about May 1 until well along in 
July. In the Rocky Mountain States the trout distributions occur 
somewhat later, the work usually starting by September 1 and con- 
tinuing into the early winter. 

The black basses produced at the Bureau’s pond-cultural stations 
are distributed between May and August, while the miscellaneous 
fishes rescued from overflowed lands and the output of rock bass, 
crappie, sunfish, and catfish from these stations are shipped simulta- 
neously, the distribution usually extending from August to December, 

It is the policy of the Bureau to fill applications in the order of 
their receipt so far as practicable, but it is impossible to state defi- 
nitely, in advance, when the fish requested by an applicant can be 
furnished, the approximate time of delivery depending upon trans- 
portation facilities, which are not always available on a given date, 
and, in the case of the pond or river fishes, upon the degree of suc- 
cess attained in the collections. 

The number of fish assigned on an application must necessarily be 
governed by the available supply of the species requested and the 
time of year scheduled for the delivery, it being obvious that very 
young fishes which have not been fed can be furnished in much 
larger numbers than those which have been held at considerable ex- 
pense at the Bureau’s stations until they have attained the size of 
fingerlings. It is the aim of the Bureau in all cases to allot a suffi- 
cient number of a given species to form a brood stock for the water 
area described, and those interested in the lake or stream so stocked 
are relied upon to see that the fish are afforded proper protection by 
the restriction or prohibition of fishing until a sufficient length of 
time has elapsed for them to reproduce, a period which will vary 
from two to three years, according to the species furnished. 

Fry or very young fish can be shipped in much larger numbers 
than those of the fingerling sizes. A 10-gallon transportation can 
will safely carry from 2,000 to 3,000 fry of the trouts or black basses, 
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from 500 to 1,000 one-inch fish of these species, and of those 2 inches 
long, from 100 to 300. It has been calculated that the varying num- 
bers of the different sizes stated have practically equal value for stock 
purposes, as the losses in open waters from natural causes are in 
about the ratios indicated. 

Some of the commercial species propagated—whitefish, pike perch, 
white perch, and shad, which are distributed only as fry—are so 
small that as many as 100,000 can be carried in a 10-gallon can. 

Fish intended for applicants are carried to destination in specially 
equipped railroad cars belonging to the Bureau, or in the regular 
baggage cars attached to passenger trains, an experienced messenger 
accompanying them for the purpose of aerating the water en route. 
The only expense the applicant is put to in connection with the trans- 
action is that of transporting the fish from the railroad station des- 
ignated in the application to the waters in which they are to be 
liberated. Some days in advance of an intended delivery the con- 
signee is notified and given detailed instructions regarding the recep- 
tion and care of the fish after they are turned over to him. He is 
notified again by wire a few hours before the arrival, in order that 
he may meet the train and receive the consignment, which will be 
handed to him from the car by the messenger. 

During the fiscal year ended June 30, 1918, the Bureau received 
8,504 applications from individuals and associations for fish to stock 
public and private waters. Requests for blanks upon which to sub- 
mit applications for fish should be addressed to the Commissioner of 
Fisheries, Washington, D. C. 


SPECIES CULTIVATED. 


During the fiscal year 1918 the Bureau handled some 50 species of 
fish and the lobster. Of these the following were produced at its reg- 
ular propagating stations: 


THE CATFISHES (SILURIDZ): 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
Marbled cat (Ameiurus nebulosus marmoratus). 
THE SUCKERS AND BUFFALOFISHES (CATOSTOMID): 
Smallmouth buffalofish (Ictiobus bubalus). 
Common buffalofish (Ictiobus cyprinella). 
Black buffalofish (Ictiobus urus). 
THE SHADS AND HERRINGS (CLUPEIDZ): 
Shad (Alosa sapidissima). 
Alewife (Pomolobus pseudoharengus). 
THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONIDZ): 
Common whitefish (Coregonus albus and C. clupeaformis). 
Lake herring, cisco (Leucichthys artedi). 
Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha). 
Silver salmon, coho (Oncorhynchus kisutch). - 
Blueback salmon, redfish, sockeye (Oncorhynchus nerka). 
Humpback salmon (Oncorhynchus gorbuscha). 
Chum salmon (Oncorhynchus keta). 
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THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONID#)—Continued. 
Steelhead (Salmo gairdneri). 
Rainbow trout (Salmo irideus). 
Atlantic salmon (Salmo salar). 
Landlocked salmon (Salmo sebago). 
Blackspotted trout, Yellowstone Lake trout, cutthroat trout (Salmo lewis). 
Loch Leven trout (Salmo trutta levenensis). 
Lake trout, Mackinaw trout, longe, togue (Cristivomer iianiacanis 
Brook trout, speckled trout (Salvelinus fontinalis). 
Sunapee trout (Salvelinus aureolus). 
THE SMELTS (ARGENTINIDZ): 
American smelt (Osmerus mordaz). 
THE MACKERELS (SCOMBRID2): 
Common mackerel (Scomber scombrus). 
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID): 
Crappie (Pomozis annularis). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chxnobryttus gulosus). 
Smallmouth black bass ( Micropterus dolomieu). 
Largemouth black bass ( Micropterus salmoides). 
Bluegill sunfish (Lepomis incisor). 
Other sunfishes, chiefly Eupomotis gibbosus. 
THE PERCHES (PERCIDZ): 
Pike perch, wall-eyed pike, yellow pike, blue pike (Stizostedion vitreum). 
Yellow perch, ring perch (Perca flavescens). 
THE SEA BASSES (SERRANIDA): 
Striped bass, rockfish (Roccus lineatus). 
White perch ( Morone americana). 
THE cops (GADID#): 
Cod (Gadus callarias). 
Haddock ( Melanogrammus xglifinus). 
Pollock (Pollachius virens). 
THE FLOUNDERS (PLEURONECTID2): 
Winter flounder, American flatfish ated eal od americanus). 
CRUSTACEANS: 
American lobster (Homarus americanus). 


The fishes rescued from overflowed lands in the Mississippi Basin 
and returned to the original streams were as follows: 


THE CATFISHES (SILURID2): 
Spotted cat, blue cat, channel cat (Ictalurus punctatus). 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
THE SUCKERS AND BUFFALOFISH (CATOSTOMID2): 
Common sucker (Catosomus commersonii). 
Black sucker (Hypentelium nigricans). 
Smallmouth buffalofish (Ictiobus bubalus). 
Common buffalofish (Ictiobus cyprinella). 
Black buffalofish (Jctiobus urus). 
THE MINNOWS AND CARPS (CYPRINID): 
Carp (Cyprinus carpio). 
THE HERRINGS (CLUPEIDZ): 
Skipjack (Pomolobus chrysochloris). 
THE PIKES AND PICKERELS (Esocip#&): 
Pike (Esozx lucius). 
Pickerel (Esozx reticulatus). 
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THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHIDA): 
Crappie (Pomozis annularis). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chznobrytius gulosus). 
Largemouth black bass ( Micropterus salmoides). 
Smallmouth black bass ( Micropterus dolomieu). 
Bluegill sunfish (Lepomis incisor). 
Other sunfishes, chiefly Eupomotis gibbosus. 

THE PERCHES (PERCID#): 
Yellow perch, ring perch (Perca jiavecens). 

THE SEA BASSES (SERRANIDZ): 
White bass (Roccus chrysops). 
Yellow bass ( Marone interrupia). 

THE CROAKERS (ScI#®NID&): 
Fresh-water drum, lake sheepshead (A plodinotus grunniens). 


SUMMARIZED STATEMENT OF DISTRIBUTION. 


The following table shows the number of fish and eggs actually 
distributed during the fiscal year 1918, or, in other words, the output 
of the hatcheries, with all losses in transportation deducted: 


Summary, By Species, oF THE DisTRIBUTION OF FisH AND Fish Eaes DuRING THE 
Fiscan YEAR ENDED JUNE 30, 1918. 


Fingerlings, 
Species. Eggs. Fry. yearlings, Total. 
and adults. 

Cauhighser.seiaet aots «eine San Dasus A cena meee een eee = 12, 733, 330 
(City cae 2S See ee 4 910, 941 
Butfialofish. . 30, 677, 052 
phadks =o. F 52, 543, 900 
River herring. .....- : * 300; 000 
Whitefish............. Ee 484, 032, 000 
ake ‘herming (Cisco). Soe e 2s soe uk Saeee ee Oecesetcecee seetees 65, 130, 000 
Silver salmon....... P 11, 514, 415 
Chinook salmon... .. 17, 574, 900 86, 730, 
Sockeye salmon..... 13, 000, 000 96, 736, 785 
Humpback salmon... ..-.-.0<0---ss0<-- 8, 947, 
Chamisalnion 2324 0e bec n-ne ac senen 9, 892, 145 9, 892, 145 
Steelhead salmon..... Fore aeaee aeeecs 1,570, 000 172, 000 7, 022, 488 8, 764, 488 
Rainbow. trout. 6 Psu 2 28 es eee cee nee id 139, 250 22, 000 L 654, 477 2,815, 727 
Atlantic: salmons i. o222aeac esse e eee ace eee see os scenes 2,577, 000 671 2,577, 671 
Randlocked Salmons seal ete rae 478, 000 306, 395 87, 837 872, 232 
Blackspotted: troutessc 5<:.: 22220. fee esse ae 1, 090, 000 3, 821, 000 1, 878, 500 6, 789, 500 
ihech Sheyvanitroutse. ses te sono sf aoe heh wees assess slcnap anaes 56, 000 56, 000 
ake GROUG So os ad 3.2 m2 DA ee ee 21,718, 000 39, 599, 200 226, 797 61, 543, 997 
Brookstrout. 3225 seecis caw sae eee ceed ae nee 378, 175 3 876, 265 7, 882, 668 12, 137, 108 
Sunapee trout 7, 372 
Smelt 1, 218, 750 
Pike and pi 106, 408 
WN TeSN- WELD ClUIO ao oe ee ak rig eee ap Ne ee ae eee ate cacy F 83, 473 
Crappie fo Rae eee eran cet Sot ccd beeen es eh core gone eee ee 2, 905, 812 2, 905, 812 
Largemouth black basse 2.25 dicen tcl lees do] See eee 283, 500 970, 020 1, 253, 520 
Smatimouth black Passe -voss cooler en teste awec ones cee 172, 500 155, 674 328, 174 
Rock bass... 935s: 22228 22 Sac Seon aoe ke ee). g ss he ee eee 5 ) 
Warmouth Passe. oc. bance ccceten abn. yocn leeeceon ot eee Eee eee 9, 220 9, 220 

ainfish. <3 2oc 2k ea eek ecco cee Cee eee 1, 644, 558 1, 644, 558 
Pile Perch ween ones weg Moe 14, 560, 000 56, 000, 000 1, 954 70,561, 954 
SGHOW PORCDe. 52 sae eens ee ae a ares aE aos Soe 182, 899, 000 459, 282 183, 358, 282 
White perchy1.¢ 2.2 ee eee eto eee 900; GOO [eesti sled. t 2) I 
White Dass 2 soc sek cone oN a ei 47, 261 47, 261 
Semped bass:s.. fs Oe ee I eee 1473495000). 2-2-2252. 14, 349, 000 
MEACKOTOD oo oscil oe teen JT Re ets Oe ee eee 456489000} soec lee. ood e 4, 648, 000 

CDR eire atte sick oslo eects ge 6 cco OR era Ce eee nee ee 11.09) OUON aa asa arx 77, 659, 000 
ROM OG Se on S52 Bee a Se ee an batons eee » £00, GOO ESa8. S2k0 5008 233, 700, 000 
WTARG OCR. oo aj. cbc a az wales ack aetna ete Gee cases 17; 830/000 rece cae ae 17, 830, 000 
Wiltiternounder. 2.22552 22.22 ce eaee ee eee aa een ee eee 25455 S71, 000|sesenecce- so. : 2, 455, 371,000 
Miscellaneous fishes. << 6. c.ecccwes scee onoelhe caere eee oe Ieee 100, 200 200 
TGQ WSGOT teem cmccia ceaiaSisnin wis « seem ccna manent MHC Ree eae 66, 680, 000 5, 700 66, 685, 700 


ST GIN he Bats Say Socien eg ee 147, 048,325 | 3,782,091,940 | 168,964,894 | 4,098, 105, 159 
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ALLOTMENTS OF FisH AND Eaes To State Fish Commissions, FiscAL YEAR 1918. 


[Eggs are indicated by an asterisk (*); fry are indicated by a dagger (+); all others are fingerlings and 


adults. } 
State and species. Number. State and species. Number. 

California: Chinook salmon.........- *14, 321,900 || New Jersey—Continued. 

Connecticut: Raimboyetrout..<. 1223-493. 28 *50, 000 
EM IAD ASSES Ae cca oan gue nase 515 Steelhead salmon..............-. *50, 000 
pea sheess. i> .\. csbhcensieetecte ee 750 || New York: 

CTAPPIG ses. a= soon ac cue eee eee 1,500 ADEN a3] Hct) 1 Roe a ee *11, 766,000 

Suntishs. css ss acincacsheoaeee ees 2,400 Landlocked salmon............-- *50, 000 
Illinois: Steelhead salmon...............- *400, 000 

Binpin passer. bs. 23- 5 eee tae 825 SVVIDIECHSI ase tas oc scanices *15, 000, 000 

arisheees. S.A CSR ee 12,200) ||MOWio? Wake trout s. 2s 3-5 sces eck oe *700, 000 

Crappie: ca sonantveine cue eeencee ese 21,850 || Oklahoma: 

MUAKOUIOUE | cos aac ane ah seers ees *100, 000 eek inass ees. = 8 ee eg 1, 550 

mee od pickerel. --). /2.'- oust : ee SUAnSW Ss soe jist. Sas cae ease ; Lae 

MIDS SRS face a coece oo cates eae A 10, 

Winiedass...o...bctedcorce 2) 665 Yellow perch..........--..-++-+- { 100 

Winipefish ee see ee coon Sse *5, 000,000 || Oregon: 

‘Mellow porch.) 22221 sesso. kd 2,575 lueback salmon.............--- *3, 000, 000 
Towa: i DUGOKGTOU sane k tee win Sakon ae es 36, 000 

ISPOOEEDIG= ©... {.2.ece omen enone *50, 000 Chinook salmon- 2.6 2 923. *3, 150,000 

MakE ING Uc sassske te eee *50, 000 Steelhead salmon..............-. *750, 000 

RAIN POU GEOL «ss sne0 cusesccuseas *94,000 || Pennsylvania: Whitefish...........-. *38, 280, 000 
Start nee ie : ae Rhode Island: ee 

rook trout. ~~ =. -..2242ss2eees es P 

Bike percbn -- 5228 fee en reese +2, 400, 000 Brook trout...........----------- { 20,000 

Rain DOW tlOUs... 2-2 Jeatoeeate 1,600 Smallmouth bass: --. cs. -oe- 3. ek 690 
Maine: South Dakota: 

IBSONS TRO Ges: ok ot ee oes ae *100, 000 BClipacas Sa it ie eee 1,050 

RE TOUC ros se caccas sone eee eee *100, 000 BEE GORSELO Meee aes oon Scenes 6,000 

Landlocked salmon............-- *378, 000 COUNSHE SL tee ao ak os ee 12, 300 
Maryland: Crapoin meets eens dieeoeece ee 2,200 

CORNICE eS es Se ata 180 HEMASDEe Aocupeas acon ce sovaceewe 5,100 

Srappie ts 420. 2a eine 200 || Tennessee: 

Smoalimouihibass? « - 5.60. 0-.00-=i 88 2BTOOKTOU Gee a natsns be Souaccse s *25, 000 
Massachusetts: Pike perch........... *5, 000, 000 Rainbow toui-cashe <> o25s5-<055 *100, 000 
Michigan: Lake trout..........-..-.- #2) 550, 000 || Vermont: 

Minnesota: Lakebroptsee iets. 2.2 oa sece- 22 *300, 000 
Rake tronterses: 3.6ta:taeebeuer : *300, 000 Landlocked salmon............-- *10, 000 
Steelhead salmon. .......-...---- *50, 000 IPI KOMCRCIME RE SERE oo 22 nace aos *7, 056, 000 

Montana: Steelhead salmon. ......:.......- *50, 000 
Black-spotted trout ........-....- *300,000 || Washington: 

BIACEO ASS ctigiew cies tise most aie Ss 1, 400 Black-spotted trout.............. *200, 000 

EER ce. Ae ee Oe eee eene arate 6 3,000 Tak erroutsees. coe once econ onthe *300, 000 

Rambow trout... -2)3-c2ess0-2e *300,000 || Wisconsin: 

SSRIS fee co base nc sean tesmaatiee 100 Blacks PaSs ating. =. deiccon cence ee 3,425 
Nebraska: Rainbow trout........-.-.- 16,000 Catfish...... 900 
Nevada: Crappie... 1, 200 

Black-spotted trout ........-..--- *50, 000 Lake trout *5, 402, 000 

Rainbow itouber.o... 29: S800. *50, 000 Whitefish. *15, 000, 000 
New Hampshire: yoming 

opie trota:. Ges. 2.2. sees ea = *100, 000 Black-spotted trout... *200, 000 

PIES PErCh: o- nas s coe se ote eE eee *2, 000, 000 Rainbow trout....- *50, 000 

Minivehishs! ait. te eee te *500, 000 Steelhead salmon. .............-. *50, 000 
New Jersey: a 

IARI DSSS Sse 5.4 5 ot Dee oe wine n 200 - *133, 307, 900 

Landlocked salmon............-- *25, 000 ANG ral ee aegeres 8 sss Sees | Bee 42, ae Lt 

170, 


SHIPMENTS OF FisH AND Eacs To CANAL ZONE AND FOREIGN COUNTRIES, FISCAL 
YeEar 1918. 


[Eggs are indicated by an asterisk (*); all others are fingerlings and yearlings.] 


Country and species. 


Number. 


Canada: 

Sockeye salmon. ...............-- 

Japan: 

Chinook salmon. . 
Rambow trout. 234. .cbssseeces 

Mexico: 
ei DGSSs = AK oe a SPR Ds 


Country and species. Number. 
Canal Zone: 

Blngiabasse see ooo see Se 1, 000 

Cahge ey Gace ees ean aera aaa 1, 875 
Cattishmera: ssa 2 tse cece as 3,000 
SURES AA ers ooo cs cn dees 2, 000 

*10, 200, 000 

SL THE Ha eh 2 | ee a eae ea { a = 825 
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DETAILS OF OUTPUT FOR 1918. 


The following table shows the work of the different stations in 
1918, the period of operation, and the eggs and fish furnished by 
each station for distribution. It will be noted that transfers: of 
fish and eggs from station to station are frequent. Such transfers 
are made in the interest of economy and convenience where the 
shipments consist of eggs, and give advantageous distribution 


centers in the case of young fish. 


SraTIONS OPERATED AND THE OuTPUT OF EACH FOR THE FISCAL YEAR 1918. 


[NoTE.—See explanations of this table on p. 15.] 


: f Fingerlings, 
Station and period of Species. Eggs. Fry. yearlings, 
operation. and adults. 
Afognak, Alaska:a 
Entire year. .....-.-.-.. Sockeye salmon....--.-- 13, 000, 000 18,650,000] 14,610, 000 
. Humpback salmon...-.|.-....-....- 1, 326; 000) |. 32555288 
Seal Bay, Alaska— 
Aug -Sepbi.ccartsecses Sockeye salmon .....-.-|.-.-.------- 2/732; 000. |asa525 see 
Humpback salmon.....|.......-..-- 800; 0004 62 Jone 
Atchafalaya, La.: 
Mar ADE. cq ocieccce eos Bruflalo dish sess! -2 52-3) 23 4oee c= 28, 20 OOD ad och 
Baton Rouge, La.— 

ADT May Ve sevenes sae Largemouthiblackk bass4 Aan -tec2e2 22 asa caceee sees 7,150 
Batialo PAS hee ees <<< te cian se no] eee ema ee 9, 800. 
Carp... : :7SSSeeeeee s/c ees. h |e ceeeteeces 8,550 
DaShSht eee, aoe sO se-msfeetas fae aes | eee bee 11, 225 
Crapper sese cet s- === 4 enema = | tenn ceeerree 30, 600 

Lipo e | Gee eniers 920555 SS ne tee kel ieee repeats 3 ok 3,175 
INURE ERIE Se Seen | ieee ee beeen Saas 50, 425 
Sunfish sso: l25.5.. 2-5 =| Sas SeoS 5. ol scecwenccetere 113, 600 
White aSssc sere ne =~ = =| oma tee alone | = ee 2,700 
Baird, Calif.: 
1D Ab (2) eae Chinook salmon:se2: . | 2342 fase. 22) See cece 2, 760, 000 
Battle Creek, Calif— 
IEIVOSV CRE. tose naw s nao nce do: 335276 84eea.- ne 400; 000 |) 288. 2SS-cee 4,050, 500 
Hornbrook, Calif. >— 
SUING V OSE c - apo 5 seein aaaas GO eee eee <= 270, 900) |i 2. eseeoee hasan ee 
Mill Creek, Calif — 
ENGNG VORs macnn n|aesind G0s<)<.hoe =o toes 135386; 000:|-Ss.226-seee =o 3, 878, 900 
Baker Lake, Wash.: 

Emtire-year......--.-.. Sockeye salmon .....-..|.........-.. 1,125,000 | 9,205,000 
Chinook salmomens 22. S\2: -t 2 ..4---|-5s<0-eeeeess= 7,500 
Silversslmonse2~. 3<-7| Sho. seek = 440,000 | 1,850,750 

Birdsview, Wash.c— 

Entire year......---... Sockoye salmonts. 2 ....| Jeet mee: c= h-—cbenaeeeee 114, 275 
Chinook: salmon--e..--sloes- eas |- sacar 320, 860 
Chomsalmon —e--- 0) ences 40, 40D icine 
Piumpbacksalmone = = |S hae cee. = |-7= nee eenlee ee} 2,915, 000 
Silver SALMON. = se—- =) 5) < elesece = 2 3|ee Reese 1,322, 000 
Steelhead salmon...... 210; 000! <5.2cee ame 1,589, 500 

Brinnon, Wash.— 
Entire year............ eee ee UO Rican ca Aa cate BO PEE Pesach ce se soaes~ Jase soc 129, 000 
Darrington, Wash.— 

AUTO VPareneae = oe as Chinook:salmons 222. .|is-5.2s-0-.5 695468 ||... ee ee 
Channsalmonies- ceo. 6 -\a=s=—eaenee MG} BOD | Jose ae 
Humpback salmon.....|.........--. ALG: 800s) 2) 125s aoe 
SHIVER SHMMON.  o5 cs /<ca| 3 sale 192,800 |||: << seen 
Steelhead salmone oe. o<|oce0c scene en|=sseeerecwesets 150, 000 

Day Creek, Wash.— 

Entire year............ Chinook salmon. <7... 2: [20 -en se s5|-eeaee eerste 14, 000 
CHU SRUNO Te sae al nee ee F738 000 cee eee se 
Steelhead salmon......]............ AS: O00)])|'-2 sca ae see 

Duckabush, Wash.— 

Entire year........-... Chum salmoneees. ...:..¢|ce sees OD; Least ool aaa eee 
Humpback salmon.....|......-.---- 446840 [uc ai. noe cee 
Silver,salmon:sit*: <..2: «| asweae ~~ << |= 522s eee 77, 465 
Steelhead salmon). .< . 2] Saco ee esc] Soe saree 422,020 

Illabott Creek, Wash.— be 

Entireyear............ Chinook:salmons-: 2: ¢ |: 02 2-28-28 pO (aed eee 
Chuntsalmon=- 355 oo s\-bee ese LSE O00 3 ces eee 
Humpback salmon.....]............ 434,100 |............ 
Silver salmon...-....... pee Ne BUEN ae a a 
Steolhead'salmon:.-: -c2lice ce. cacelocaeeee eee ee 418, 100 


Total. 


2, 760, 000 
4,810, 500 
275, 900 
17, 264, 900 


10, 330, 000 
7,500 
2, 290, 750 


114, 275 
320, 860 
47, 400 
2,915, 000 


115, 750 
1,841, 000 
434” 100 
139, 500 
418) 100 
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Srations OPERATED AND THE OUTPUT OF EACH FOR THE FiscaAL YEAR 1918—Contd. 


[NotEr.—See explanations of this table on p. 15.] 


Station and period of . ae 
operation. Species. Eggs. Fry. 
Baker Lake, Wash.—Con. 
Quilcene, Wash.— 4 

FINtiPe Veal. -...05-.e06 Chim salience 2es Saleen ces saeco 2,670, 350 
Humpback salmon.....]....-...---- 1, 135, 000 
Prlvorsnintor= oer ee cece 1s o ceeae cts eicieke= 
Sievthead salmon. ssoss{ore ns ese ok. ee 

Sultan, Wash.@ ! 

Entire year.-.....----- Cbitiook salmon sss 23254) satan eee ee ees eee 
Hamp back salmon; sd. DOE toe ee. 
HAL MOE SALMON 26 caea aa eee e ecm wate etc 
Steelhead salmon....... 50, 000 60, 000 

Berkshire, Mass.: 

Entire year.-.......... IBrooktrout 1-15 542) 5222 Streets 50, 500 
ait DOW: SLOUt tts eo ae eee cess oaks 
Btecinead salmonss. ote ie look eecen ee sh = 

Boothbay Harbor, Me.: 

Entire year...........- Wloemd ers. --ce. sod] cee 1, 231, 559, 000 

ODStEr sacs ete esate 66, 680, 000 
Bozeman, Mont.: e 

ntire year. <..2--s-5c~ Blackspotted trout... .-|......-....: 1,668, 000 
ELTOOKTOWb ee ee ee eo eee eee 
Rainbow trout-......... SiDpQOOH ie eee ener eee 
Sreolhead salmon s2 ere ee I eee 

Yellowstone Park, 
yo.— 
(i UG eee eree Blackspotted trout 
Bryans Point, Md.: f 

SANT s AY Mele aiers own sane Mo Wiles ctdecton esas See eee 

MAGES aes settee 
is Yellow perch... j02.='4[--- 
Cape Vincent, N. ¥.:9 
Entire year...........- Brook trotit...<.<22 2% <2 
Lake herring ..........- 
Lake trout. ..-... 
Rainbow trout... 
Wihitetish --.4<4i<ee 2: 
' : Mellow perch s2- 420% 52s |-ecck eee 
Central Station, Washing- 
ton, D.C.: 

Entire year.........-.. Largemouth black bass:|:--<:2222826|0 0. oe peten - 
Brook trouG-222- <= seseelts ces eee ee MS A 
iumpback salmon: 2-2) 4<5sss5 28 [eoee coaeece. ae 
Shad. < 222.23 =. 245... | ae ee: 750, 000 
oneal ed eed Seely 

PUSH -ca5 «estes ee epee ene 750, 000 
Clackamas, Oreg.: 

Entire year...-........ Brook (Out. 3.2 oe cese clos sooo. ea eee ae 
Chinook salmon........ 3,900 2, 000, 000 
RRInbOW ATOM tHe sesaine: + ie n5- -\aee Sag ee 
Silyer:salmonc2-cce2.| Se. - sees Se eee 
Steelhicadisalmoan’. 23225 | see. ace. . eae eee os 

Applegate, Oreg.— 

Entire year 2.......... Chirtoolkcssimonesssccsalisceeeus cc eulbcat aaag eed. 
Dilver SalmMOle sees es ee ecces locas ees weele eI. 

4 : Steelhead salmon. ...-. 290; O00up eee 2 

Big White Salmon, 
. ogee’ 
mtire year............ Chinook salmon........|........ sees 1,500,000 
Little White Salmon, 

i Wash.— 

MbIEG Yate = - ~~~ f=} ooo dO: sg 25 este eee ees 3, 150, 000 500, 000 
Rogue River, Oreg.— z 

Entire year........... Black spotted trout ssa|easss2sesrlatens soos ce 
Chinook isalmoms2i323sihsssarsssrsee 8 oe oe J. 
Silversalmon...aargass|eeseeas te] et sec cc cece 
Steelhead salmon: .~-<. |sssa-t 2 see eee eese.k Le 

Upper Clackamas, 
Oreg.— 

Entireyear............ Chinook salmon<2.-- 222.5 25.4. 1, 843, 700 
at bOW UEGUb Hast see bow ece += | -c ace k 
Silver salmon... .j-.. |S. loses. 8,000 
Stecibeadisainione: 252 2|- 25.25... =-|\, fests a. 

Astoria, Oreg.— 
ALY Sono See ne Shade: et ae a | ee eae ee 932, 000 
St. Helens, Oreg.— | 
July, May—June........|..... (Ba Mea ape ei ee ae | a 8, 100, 450 
Willamette, Oreg.— 
July, May—-June........]..... CUE ee anes ee re aS 3, 592, 650 


Fingerlings, 
| yearlings, 
and adults. 


770, 000 
366, 000 
284, 000 


68, 700 
51,000 

3, 228, 900 
490, 000 


165, 620 
9, 299, 400 
178, 280 
18; 800 
68, 465 
36, 750 
300, 100 
1,991, 700 


18, 960, 357 


21,611,277 


tee w ween 


Total. 


2, 670, 350 
1,905, 000 
366, 000 
284, 000 
68, 700 
51; 000 

3, 228, 900 
600, 000 
531, 900 
11, 050 

6, 600 


1, 231, 559, 000 
66, 686, 000 


20, 460, 357 


25,261, 277 


932, 000 
8, 100, 450 
3, 592, 650 
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STATIONS OPERATED AND THE OurTpuT OF EACH FOR THE Fiscal YEAR 1918—Contd. 
[NotE.—See explanations of this table on p. 15.) 


Station and period of 


operation. Species. 


Cold Springs, Ga.: 
Entire year...-..------ 
Catfish 


Milltown, Ga.— 
Largemouth black bass. 


Atlantic salmon......-.- 
Brooktrout..22--=---5 
Humpback salmon... -- 
Landlocked salmon. . - - 


Brook: trout..:...<---.- 
aketroube-.<cjss- se: 
Pikepereb. <<. .--°.-=- 
Whitefish 


Entire year....-..-..--- 


Edenton, N.C.: 
Entire year-.....------ 


Striped bass ........... 
Largemouth black bass - 
Brook trout..........-- 
Car 


ROCK DESSse 20. const. =e 
te caati black bass. 
Sunfish 


wet twee eee eee 


Fairport, Iowa: 
mtire year.......-...- 


Buffalofish 


Pike p Cgc] Ve Ee ahs Se ape 
Pike oad pickerel...... 
Sunfish. 0 csencacees 
White bass.o 3c. 2525 
Yellow perch. <2. 2... 
Miscellaneous... -.....-- 


Largemouth black bass - 
iBrialolishs2, 52222. 568 


New Boston, Ill.— 
AVE NOV sn ceweinpens- 


Pike isin Saas eee - 
Pike and pickerel. - --.. 
Bock bass.cc «scleens- J. 


Miscellaneous 


Pike and pickerel-.....- 
pe inenth black bass - 
Sunfish 


Miscellaneous. ........- 


Largemouth black bass - 
BUHAlofish.. 2-2-2 ce e-- 


Black cate Ark.— 
Oct.—Dee . << 5.86655--- 


Crap 


ee twee ween + 


eee ewww ees 


Lake Pepin, Minn.— Miscellaneous. ........- 


Carp - 
Catfish <2. Soa aeeteenee 


Eggs. Fry. 


Pike and pickerel......|. 
Miscellaneous...-......!. 


Fingerlings, 
yearlings, 
and adults. 
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SraTroNns OPERATED AND THE OUTPUT OF EACH FOR THE FIscAL YEAR 1918—Contd. 
[NotE.—See explanations of this table on p. 15.] 


Station and period of 
operation. 


Gloucester, Mass.: 
Entire year..........-- 


Green Lake, Me.: 
Hire yeals=.32-:---+/ 


Grand Lake Stream, 


Me.—* 


Entire year.........--- 


Homer, Minn.: 


Hntire year... 22... .+5 


La Crosse, Wis.: 
Entire year.-.......--< 


Leadville, Colo.: 7 
Entire year.: ..--.--.. 


Louisville, Ky.: 
Pmtire Year. «..:.-. 56 


Mammoth Spring, Ark.: 


Entire year............ 
Friar Point, Miss.: 


July-Dec 


we cee wee ween 


Manchester, Iowa: ” 
Entire year............ 


Bellevue, Iowa— 


July-Dec 


Species. Eggs. 


Fry. 


Fingerlings, 


yearlings, 
and adults. 


‘Brook: (Out o.o.nceo0-s 
Maketrovts 20. casicces 
Landlocked salmon. - - - 278, 000 
SImelG tesa ccc cawinew soe 


TGA ULOUU Ec osnin =n repeie|facinieeieteret 
Landlocked salmon. . -- 200, 000 

Wikhite pereh wee son mas. ae jersiearoreiars 
Largemouth black bass - 
Buffalofish 


Crappieiss..-se=-huce=- 
Pike perchin.e2 sce. ee= 
Pike and pickerel - ---.. 
ROCK Dass! seins c tec ae em |t-etemserte Risto ere 
SHINS Seem nt amend cee ees 
WWiHILO| DASSac oa cose ceo cemer eee 
Yellow perch cek + 2.2 |eocnees mere 


Largemouth black bass_|...........- 
BrookGlout ooo feo 22 ncn aeeee ee eeee 
ip Uriate (a) Tee Oe Pee Geo ee a 


D 

Pike perch - 
Pike a pickerol. -.- (see eee 
Rainbow trout.-. st 
Rock bass. -.-. 
Sunfish. ..., 
White bass... 
Yellow perch.... 


Blackspotted trout.....].......-....| 
Brook trout : 

Lake trout ......-- 
Loch Leven trout 
Rainbow trout 


Largemouth black bass.]......- 
Brook; (routs:2 o%euse- |e eee 
Orappie= =. s5ccebecnsenclnosse 

Pike morchs: Sa. Js .te sees et 
RAMDOW tlOuUt. —.2casclocesia F 
FROCK DABS eee oe coe eee lee ee aes SS 
Smallmouth black bass. ; 
Sunfish 


Largemouth black bass. 


Rock assess. - osovaeealeeeeceeestte 


Largemouth black bass. 
Catfish 


164, 250 


Seainonth black bass. 


Largemouth black bass. 
Buffalofish 


Pike 2 and pickerel...... IE eee 
iRiver herring}. 2=2/4- 5!'; 5. seat 
Sunfis: 


179, 937 
1, 218, 750 


3,716,000 


Total. 


2337 700, 000 


782, 200 
76, 000 
457,937 
1, 218) 750 


23, 570 
310, 150 
2, 900, 000 


38, 250 
30, 214 
55, 791 
2,340, 113 
1, 276, 475 
1) 360 

46, 266 
532 

437, 339 
7,320 
348), 628 


25, 395 
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STATIONS OPERATED AND THE OUTPUT OF FACH FOR THE FISCAL YEAR 1918—Contd. 


[NoTE.—Se 


e explanations of this table on p. 15.] 


Station and period of 
operation. 


Manchester, Towa—Con. 
Bellevue, "Towa—Con. 
July-Dec ae 


North McGregor, Ilowa— 
July—DeGis.c.-s--a5ee5 


Meredosia, TIl.: 0 
Entire year.........-.- 


Nashua, N. H.: 
Entire year..........- + 


Neosho, Mo.: 2 
Entire year............ 


Northville, Mich.: ¢ 
Entire year.......... a 


Charlevoix, Mich.— 
Nov.-Jumlle.3.. 5.5.08 


Detroit, Mich — 
Orangeburg, S. C.: 
Entire year............ 


Put in Bay, Ohio: 7 
Entire year............ 


Quinault, Wash.: 
Entire year...........- 


St. Johnsbury, Vt.: 
Entire year............ 


Holden, Vt.— 
Entire year...........- 


Spe 


Warmouth 
White bass 


cies. Eggs. 


DOSS. assets se cece | See eee 


Wiellow. porch... 2.02 -osc<oecsne een |Se ee eee 
Miscellaneous........--|-.-....- Y . | Slee een 


Largemouth black bass;): 3. ..<..2-s<.|Jateosoeeeee ae 


D 
Pikeand pickerelic..- 226-25 -4|seseee eon oycme 
River herring 22.3 a. - alee ee eee oe HIG ods 


Sunfish 
Warmouth 
White bass 


alofish 


Rock bass. 


BYOOK TrOut. 22055502555 
Landlocked salmon... .}. 
Rainbow trout........- _ 
Smallmouth black bass. 


Largemouth black bass. 


Crappie. - . 


Rainbow trout.......-. 


Rock bass. 


Smallmouth black bass. 


Sunfish... 


Lake trout- 


Rainbow trout. . 
Smallmouth black bass. 


Steelhead s: 


Lake trout 
Whitefish . 


Pike perch.. 
Whitefish. 


Largemouth black bass.|.......-.---|... 
Sunfish 


Pike Berek 
Whitefish. 


Sockeye salmon. . 
Chinook salmon... 


parpemantl black bass. 


IDASS=S aces 


Alniteices ais 


15, 260, 000 


1, 100, 000 
103, 000, 000 


-| 54, 780, 000° 


226, 000, 000 


Rainbow trout........- = 


Smallmouth black bass. 
Steelhead salmon....... 
Sunapee trout.......... 


Brook out cccccrewsce 


Dake tows 2occ et wes 1's ojo De 


Landlocked salmon 


Steelhead salmon.......)....eccccceclececeus 


Fingerlings, 
yearlings, Total 
and adults 

7,710 7,710 
18, 500 18, 500 
19, 480 19, 480 
17, 400 17, 400 
75,370 75,370 
219, 445 219, 445 

30, 100 30, 
2, 509, 600 2, 509, 600 
212, 760 212, 760 
61, 000 61, 000 
8, 295 8, 295 
430, 000 430, 000 
45, 835 45, 835 
260 260 
25 25 
13,675 13, 675 
21,053 21,053 
71, 800 71, 800 
72, 600 72, 600 
134, 096 134, 096 
111, 500 111, 500 
16, 200 16, 200 
950 950 
88 88 
92, 700 92, 700 
26, 100 26, 100 
481, 400 481, 400 
6, 400 , 400 
81, 000 81, 000 
3, 200 33, 200 


wee eee weeee 


32) 330 


32,330 


3,386, 010 
220, 000 
3,303, 700 


196, 584 
1, 722 
5, 767 
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STATIONS OPERATED AND THE OuTPUT OF EACH FOR THE FISCAL YEAR 1918—Contd. 


[NoTE.—See explanations of this table below.] 


° . Fingerlings, 
sa taps an a of Species. Eggs. Fry. yearlings, Total. 
R and adults. 
St. Johnsbury, Vt.—Con. 
Swanton, Vt.— 4 
AES May. o-oo xj.0222 Pike perchieesee ase ea. 14,560,000 | 20,000,000 |............ 34, 560, 000 
Melowgpecch-o- =. | ate eet de BL CO0F O00 S123 5. bf PLO. St 5, 800, 000 
Saratoga, Wyo: 
Entire year...........- BIACKS POUL: brOWe- Casio eee eee s eee ee 57,000 57,000 
Breokstroge ht . Ba Owgialee rmewanl Pseit heel 520, 000 520, 000 
UAINVOMRUEOIIte me cohen (Pete Coan sas Fae STs 104, 000 104, 000 
Steelhead) salmon 22225). 5 0528. b 56 | ses scc 5. 80, 000 } 
Spearfish, S. Dak.: 
Entire year............ Blackspotted trout.....|............ 1965000" |. 2322502 2. 196, 000 
BEGOKMEEOUU sence ete Sonne ee ete eee ee 699, 425 699, 425 
Aer cute ae. See ys | See ser ames Pte ner Sa 39, 075 39, 075 
Tain boyy trouser etm een eens eH eal oa 30, 690 30, 690 
Springville, Utah: ¢ 
Entire year..-......... Brook trout< 2025. 2." [2 0.- SSeS cht Leen es 4,500 4,500 
Tupelo, Miss.: 
Entire year............ Largemouth black bass.|............ 234, 000 111, 910 345, 910 
LY 0 ORES Bee SUR mueel oe a eye Care| WOR ee eee 650 650 
HLL SES eee eee ee oa eae eee tLe | RAMS Pd 75, 200 75, 200 
Wiatimp thy bass one | Sane Wee) 5 Sc L ERA ta 1, 250 1, 250 
deal Sulphur Springs, W. 
a. 
Entire year............ BYOOK TOUS cece sae ele ee ee len See aes oe 276,610 276,610 
ERIN DOW LEO 2a sles Vee ree SARA eee SAR EN HEN 108, 400 108, 400 
Smallmouth black bass_|............ 34, 000 2,050 36, 050 
Woods Hole, Mass.: 
Entire year............ Gd esas eee eee ae 45 TAOS OOON IE oo ott ene cee 4,719, 000 
HIQUNICOE eer ese tale ea EA ae 1, 043, 282,000 |............ 1, 043, 282, 000 
RNckeral “228 eo eo ce entree ees 4) 648; 000" |. 5 2tc sees 2 4, 648, 000 
Wytheville, Va: u 
Entire year ........... Largemouth black bass: | 7. 125 e226] ese lee 16,275 16, 275 
ESTOD RS tFOU a Ss Soe Vath Bees tis litte du ok ages 33, 000 33, 000 
Rainbow: trowticer. ss see | sete eee ee pee Sens oe 227, 505 227, 505 
ack passa sesh ei Eber’ OE oily oo ves a ae 9, 600 9, 600 
Smallmouth black bass.|............ 10, 000 2,020 12, 020 
RO Sens dicrear ie SOI [eee 4 VASE Pike going 10, 950 10, 950 
Yes Bay, Alaska: 
Entire year-........... Sockeye salmon 2222s. :[/ eee 13,150,000 | 18, 284,500 31, 434, 500 
sGrossoutpute eros |te eae eee 147,048, 325 |3, 782, 241, 640 |169, 068, 014 |4, 098, 357, 979 
PiOss TLTANISIL c= SUS ata o[ an fees Maa Ne Seta ce Sets A bea na od 149, 700 103,120 252, 820 
INGROUE DIS a tae a) Cy ss Shoes lee oo 147, 048, 325 |3, 782,091, 940 |168, 964, 894 |4,098, 105, 159 


NOTES REFER TO REFERENCE CHARACTERS IN PRECEDING TABLE. 


For convenience in handling, transfers were made as follows: 


a Afognak to Quinault, 5,000,000 sockeye salmon eggs. 

b Hornbrook to Clackamas, 154,000 rainbow-trout eggs. 

¢ Birdsview to Craig Brook, 1,000,000; to Central Station, 25,000 humpback-salmon eggs; to Charlevoix, 
25,000; to Spearfish, 50,000 steelhead-salmon eggs. 

4 Sultan to Saratoga, 50,000 steelhead-salmon eggs. 

¢ Bozeman to Rogue River, 50,000; to Leadville, 100,000 rainbow-trout eggs. 
- f Bryans Point to Central Station, 2,340,000 yellow-perch eggs; 994,000 shad eggs. 

g Cape Vincent to Central Station, 500,000 whitefish eggs; to Green Lake, 25,000 lake-trout eggs. 

h Applegate to St. Johnsbury, 100,000; to Holden, 50,000; to Green Lake, 50,000; to N orthville, 50,000; 
to Rogue River, 250,000; to Clackamas, 40,000 steelhead-salmon eggs. 

¢ Duluth to Spearfish, 50,000; to Cape Vincent, 2,500,000 lake-trout eggs. 

j Erwin to Cold Springs, 2,000; to Friar Point, 8,900 rock bass; to Wytheville, 3,000 sunfish fingerlings. 

k Grand Lake Stream to N ashua, 20,000; to Craig Brook, 100,000; to St. Johnsbury, 15,000 landlocked- 
salmon eggs; to Swanton, 3,500,000 white-perch eggs. 

1 Leadville to Clackamas, 200,000; to Bozeman, 272,000; to La Crosse, 300,000 brook-trout eggs. 

m Mammoth Spring to Tupelo, 7,684 rock-bass fingerlings. 

n Manchester to La Crosse, 76,000; to N orthville, 86,000; to Cape Vincent, 50,000; to Nashua, 75,000 
rainbow-trout eggs. : 

° Meredosia to Neosha, 1,200 catfish fingerlings. 

p Neosha to Meredosia, 5,000 rock bass; to Erwin, 181,000 rainbow-trout eggs. 

¥ Northville to Duluth, 5,000,000; to Cape Vincent, 14,100,000; to Put in Bay, 1,400,000; to Green Lake, 
100,000; to St. Johnsbury, 50,000; to Leadville, 50,000 lake-trout eggs. ; 

r Putin Bay to Duluth, 23,000,000; to Detroit 158,520,000; to Alpena, 32,200,000; to Central Station, 
1,800,000 whitefish eggs; to Louisville, 2,500,000 pike-perch eggs. 

s Saratoga to Neosho, 25,000 rainbow-trout eggs. 

t aes to Leadville, 200,000 rainbow-trout eggs. 

u Wytheville to Bellevue, 5,000 rock bass; to White Sulphur Springs, 150,000; to Nashua, 100,000; to 
Northville, 100,000; to N eosho, 20,000; to Willow Brook Trout Co., 150,000 rainbow-trout eggs. 
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The eggs hatched at the main stations listed in the foregoing table 
are in many cases obtained from auxiliary sources, usually tempo- 
rary stations occupied during the season only or, in some instances, 
mere camps which are shifted from year to year. In the Great Lakes 
and off the New England coast collections are made by the Bureau’s 
vessels or boats in favorable localities. The following temporary 
stations and collecting points furnished eggs of the given species for 
the main hatcheries during 1918. 


List oF Eaa-Contectine Srations, Frscan YEAR 1918. 


Station. Period of operation. Species handled. 
Afognak, Alaska: 
Usanik; Alaska, 0.3... .2s2secs-- ARIPIISLS cece cee ee eae een Sockeye salmon. 
Boothbay Harbor, Me.: 
orulanG Mes oa one tecin= -reielcaninie Joly and Aupust soe on eae Lobster. 
Bozeman, Mont.: 
Meadow Creek, Mont.......--.--- March=srine:. <2 see Rainbow trout. 
Clear Creek, Wyo Be seeees sec ee JalySAaPishe eee een Blackspotted trout. 
Columbine Creek, Wyo....-..----- it Cig Peat Roemer ees ase Stent Do. 
CubiCreeks Wyo. 2 s3s...-eeee cee uly HAuagashstehee hee eee oe Do. 
Lake Creek, Wiyoo. 35.220 ease nren July-September, June........-.- Do. 
Sods Bute: WayO.. S442 2e sees: JAG Sh ae eee Cae eee Do. 
Cape Vincent, N. Y.:_ 
Amherst Island, Canada. ......-.-- October-November. ........--.- Lake trout. 
Bay of Quinte, Canada........---- November-December......-..-- Whitefish. 
(QiGyheaoeheN fy GaAs meee Eeyae eee | hea “ORT Sp athe Sah tency EP oa Lake herring, whitefish. 
orrcliavenhiNney co. ns cease INOVENIDEE Se cohen tees one Do. 
GERMIED VEIN Mine cle cen ac nec asia aT ee eee eee eee meeers Yellow perch. 
Henderson Harbor, N. Y.....----- INGVOMDERE®. ec ane cee emcees Lake herring. 
OIG Rone GaiNaeks. | de oo Dono deaBewalee ee C6 LO ee Spero Aspe cn tae 65) 3.28 Whitefish. 
Pigeon Island, Canada........---- November-December......-..--- Lake trout. 
Pope MiMStING VY... 205 2.ce ee tase Aprile ced soe ee knee <n Pike perch. 
BOGUS pEeueE Ne... fies pee November-December...-.-..----- Lake herring. 
SouthiBayaG@anada.. ..-.olsesece|s aero LS ee eee eo eee Whitefish. 
Stony Island. Yn. sso oe eee October-November. .......----- Lake trout. : 
Mhree Mile Bay, IN. Wiesasabh oases November-December......----- Lake herring, whitefish. 
Duluth, Minn.: 
Grand Marais aMainn. 5.5 .a. goa October-November....-..--.--- Lake trout. 
TSlesROyale: MiGh. .< cq stan sees eee aaeem "GIG ip Reed be pte Bee ely gi to. Lake trout, whitefish. 
Marquette; Mich... 3... 322250 IS res (aL Tee ates ape he Beak Bp ta of Do. 
Munising. MICs 2.) ses. eee ascsnelence Giiniag ecb own coe. tase ccuteens Do. 
Ontonsgon, Mich. 2... .2ce e scealeeeee GOs sete tae ee eeewces Do. 
Portage; Mich. c<cc222sceee eee ede leew 1 a a ee eee ee ee Do. 
Leadville, Colo.: 
Annex-Antero Lakes, Colo. ....--- May and: June. 2/722 2A. Blackspotted trout. 
Crystalduake Wolo. s-. Jee coe INIGMOTISOD..soccn me eee n ame ntae Brook trout. 
Engelbrecht Lakes, Coloteess:3- 43 October-November. ......-.---- Do. 
Musgrove Lakes, Colo........-----|----- Rote eaten See ee aoe Do. 
Seven, Lakes@olo-......fos2.-sen-= JUNG. > et OM eae ease Blackspotted trout. 
- Station Lakes, Colo.......:..-..--- October—December.......--.----- “Brook trout. 
Turquoise Lake, Colo. .:......----|----: doukti (osdek fast Sepa Do. 
Woodland Park, Colo.........---- October-November. ........---- Do. 
Northville, Mich.: 
BelieIsle, Mich. 2... 5. 2208 Sees GOs s Jail. ula e es Bee Whitefish. 
Beulah, MichS3.. 2225s See November... 2 325) eee Do. 
Cheboygan, Mich” 222-2 s23.2! 8. October-November........-.--- Lake trout. 
Detour; Mich 2S. Sigs SSE ees |e dG123._ 2 Ree Do. 
Fairport, Mich. ..:. iss. cesaea=-neieeeee GOs22 Sek. BIR eee Do. 
Frankfort, Mich......=...2222--2-- Decemiber?>: 2. as553se aeeaee ae Whitefish. : 
Weland, Michias'e 52 J5fbe see. =e ae November-—December........--- Lake trout, whitefish. 
Manistique: Micha. is92.22e0 sae eee October-November. .....------- Do. 
Naubinway,.Mich...<. 2: 22e.5-<- November -.25-: (eee Whitefish. i 
Northport; Miche2.2.233.02: Se2- November-December.......---- Lake trout, whitefish. 
Sttlonace MiGHs « - 25 conece et October-November. .........--- Lake trout. 
Stioseph, Mich 2. ; is 22S ee Oatobercs. .ctlescawi EE ee eee pano. 
Scotts: Point, Mich .-_::.ccssseece November: so 2..ccc cee ceeeee ...| Whitefish. 
Put in Bay, Ohio: 
Catawba Island, Ohio.......--..-- November-December.......--.- Do. 
Kellys Island, Ohio.cic, ALeee ee ete esc. See ae Do. 
Midale Bass, Ohio. .......2se.cceeieeeee bese ELLs see RE eee Do. 
Monroe, Mich..............2.----- Novembers!. 2c og. sasaeee Do. : 
North Bass, (6 ae MD Se November and April..........--. Whitefish, pike perch. 
Pormetntou Ohio... 2... 3s.cce- lessee G0.225--. coat eee Do. ; 
ToledOvOB te. cnnees nes tgeeoss November, April, and June.....! Whitefish, pike perch, carp. 
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List or Eae-Co.iectine Stations, Fiscat YEAR 1918—Continued. 


Station. Period of operation. Species handled. 


St. Johnsbury, Vt.: 


Darling Pond Vit Jos sesc22 Sie July-November................. Brook trout. 
= Wake Mitchell Wt. o-..-s.sc.0c200- September, December.........-. Do. 
Spearfish, S. Dak.: 
Schmidt Ranch, 8. Dak........... October-December............-- Do. 
SandiCreek) Wiy0:: ss2t2 2.0.2.0 October-January...............- Do. 
Springville, Utah: 
Mishrlgkes ital: a2... 22. 5. as 2). October-November, April, and 
Mayne et traectaae os tasers s Brook and rainbow trout. 
Strawberry Reservoir, Utah... .-. DUH. cores ahi geclasceta teeta ase eisnie Blackspotted trout. 
Woods Hole, Mass.: 
Hadley Harbor, Mass............. March. di cent atagaesecs. Flounder. 
Menomstia, Mass 2 fern cot wine teminmers| omscin (0 oyster ee a Ree eS Do. 
Quissetts Mass oo. cao cin aam 50-58 Marchiand April... 2..-2255222 3. Do. 
WWAQHOLIAINIASS: 2. ocho nce vce doe es January-March. ................ Cod, flounder. 
Wickford, Bal. csseceiccsscacces March and April................ Flounder. 


DISTRIBUTION OF FISH AND EGGS, BY STATES, WATERS, AND SPECIES, 
DURING THE FISCAL YEAR 1918. 

On the pages following is shown in detail the distribution of fish 
eggs, fry, fingerlings, yearlings, and adults, by species, by States and 
municipalities, alphabetically arranged, and by waters, for the fiscal 
year ended June 30, 1918. 

The distribution was composed largely of fingerlings, yearlings, 
and adults, though quite a number of eggs and fry of some species 
were distributed. In succeeding pages where figures are preceded 
by an asterisk (*) they indicate an egg distribution; if preceded by 
a dagger (f), a fry distribution. All other enumerations represent 
fingerlings, yearlings, and adults. 


Distribution of fish and eggs, fiscal year 1918. 


CATFISH. 
Disposition. Number. Disposition. Number. 
Alabama: California: Mecca, Cottonwood Pond.. 250 
Abbeville, Kirkland Pond...-..-.... 1,200 || Colorado: 
Capps, Oak Log Lake............... 600 Bovina, Poorman’s pond..-......... 250 
(POT CREO ket = se tinencinaniccncs aude 600 Colorado Springs, Bates Lake....... 200 
Clanton, Mill S pring Pond eee ae. 200 Denver, Webb's pond -o-...e ico. <cos 200 
Cusseta, Lum Cre) peo eres 600 Falcon, Big Spring Pond...-........- 250 
Headland, Abby Creek....--........ 900 iFomestead (PONG. 8 wes. cos asec ces 500 
Brackin’s;pond GA) 5.225525 2. 2s) 300 Grand Junction, Grand River..-.... 65 
IBrackimsipond (UB) se secnen ences 306 Redland Creek...............-.... 90 
Mebenmysrond =n t.4 tiie. eke: 600 Welsh O©reeies si... ee os ener 65 
Todd Shingel Mill Pond......-.... 300 Las Animas, Adobe Lake...-.-...... 500 
Murpheys, West Choctawhatchie Montrose, Rouse’s ponds. ---.......- 750 
1S) ep vee sity Sele yp eee a 900 Paonia, Water Cress Lake..-........ 500 
Salem, Little Uchee Creek........... 1,500 Ramah, Kernes Pond............... 250 
Arizona: Connecticut: 
Elgin, Double Pond.....-........... 200 East Haddam, Joshua Pond......-- 750 
Globe, Roosevelt Lake.............. 3, 200 Winsted, Doolittle Pond....--...... 150 
Holbrook, Mormon Lake............ 750 BheparavPond <== sete oS occ esccc 150 
Peon, Dysart’s ponds: ----- es. 200 || Georgia: ' 
Perkinsville, Verde River........... 750 College Park, Hathcock’s pond... -.-- 100 
Pinto, Turberville’s pond,.....-..... 250 Comer, ake View --..--. 1c. ccesees 600 
San Simon, Darsey’s pond....--..... 200 Sorrelis's'pond <.----csosccsctenene 400 
Winslow, Chevelon Creek...-....... 750 Watson Mill Ponds eee ec ees 400 
Arkansas:_ PWne Conyers, Peek Pond....-.......02c0 200 
Black Rock, Black River.......... a 294 Covington, Willow Lake............ 200 
Browns Lake, Black River.......... a 33 Crawfordville, Ogeechee River. - -.-- 800 
Gravette, White’s pond...-......... 75 Dawson, Browns Mill Pond...-.-.... 200 
Manson, Blacks River’ 22 to. ctf ste eee a 315 Douglasville, Eason’s pond...--.--.. 600 
Prairie Grove, Combs’s pond.......- 100 Durand, Lake Martha....---........ 100 


a Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


CATFISH—Continued. = 
eGQN3ao*@MNR» SS —swsaoooeeao«<«®q®q®$ 
Disposition. Number. Disposition. Number. 
Georgia—Continued. Louisiana: 
Gainesville, Vicker’s pond.........-- 100 Baton Rouge— 
Jasper; Mill Cregk. 28h esis 2 150 Ainite! River > $2 Sere ste oe a 50 
Loganville, Garrett’s pond...---.... 200 Mississippi River...-----.......... @ 11,175 
Watson's pondsern. eeote ttc cae 200 || Maryland: 
Lumpkin, Sand Branch Pond....... 200 Baltimore, State Ponds. --..--...... 180 
McDonough, Lowe’s pond....... e223 600 Keedysville, Antietam Creek, Tribu- 
Meldean, Mossy Creek...--.-........ 200 Lavy Ola scc scone: sos aoe eee 400 
Monroe, Adams Pond..-............ 200 Millers, Hoover’s pond.......-.-...- 200 
Nacoochee, Nacoochee Bivens i225 542 200 |) Massachusetts: 
Newborn, Evergreen Bond. j232o5652 200 Clinton, Coachlace Pond...........- 150 
Sharpsburg, Pitman’s pond......... 300 Lake Wauschacum, East.......... 150 
Temple, Little Tallapoosa River. 900 Little Pond 150 
Roberson’s pond ete 4 ts sose2 600 MUSSyiRGtdE Shea ee se eee 150 
Thomson, Little River.....-........ 400 South Meadow Pond 150 
de Wale Pontsos-..6 sca. 200 West Lake. 2ucc: sc oscsete 150 
Tignall, Gully’s pond....-.-........ 300 Fitchburg, Whalom Lake. 450 
inois: Milford, North Pond 300 
Apple River, Apple River, North State Line, Leete Pond 150 
TENCHS sis er eee aaa 400 || Michigan: 
Blanding, Mississippi River 522-25. @ 123, 080 Allenville, Lake Brevort............ 500 
Carbondale, Lake Blanche. ..-....... 200 Covington, Parents Lake............ 600 
Freeport, Waters of Illinois.......... 10, 200 Cressey, Crooked Lake. ............. 500 
Galena Junction, Mississippi River. a 403,500 Holton, Hemlock Lake.............. 200 
Hanover, Mississippi River.......-.- a@ 314, 500 Homer, Homer Mill Pond........... 300 
Hillsboro, Hope’s pond......--...... 450 Jackson, Browns Lake.............. 200 
Joliet, Hickory Creek................ 300 Jackson Mill Pond....-........... 300 
Lane, Mammossor Lake..-.-.......- 800 Lake George, Lake George.......... 400 
Meredosia, Mllinois River...-........ a 121,120 Richland, Long Lake............... 300 
Naperville, DuPage River, West Vanderbilt, Round Lake............ 300 
IBTANCH LS Aas eee eee 1,000 || Minnesota: 
New Boston, Mississippi River. ..-.- a 190,810 |} - Homer, Mississippi River. .......... @ 2,333,113 
Nora, Apple River, East Branch... - 400 Lake Pepin, Mississippi River....... a 2,250 
Pana, Sider’s pond ..-t. +22. - 222.2 i2 450 Red Wing, Mississippi River........ @ 52,750 
Scales Mound, Mill Creek............ 400 || Mississippi: 

Indiana: Corinth, Hinton’s pond............. 200 
AMO MAYS PONG-s.< 05-2222 s0e8e52 200 Falkner, Jackson’s pond............ 125 
Angola, Loon Lake.................. 400 Stonewall, Cubley’s pond..........- 160 
Dupont, Marble Valley Pond....... 100 Waynesboro, Limestone Creek Pond. 360 
Eaton, Mississinewa River...-...... 1,000 || Missouri: 

Edinburg, Sugar Creek.....-........ 300 Chadwick, Cook Pond............... 100 
Mishawaka, St. Joseph River.....-- 400 Tantha, Lily View Pond............. 100 
Worthington, Smith’s pond....-.... 100 Mindenmines, Starr Lake........... 350 

Iowa: — Seligman Roller’s DONG. ses cc as 100 
Bellevue, Mississippi River.....---..| a 2,000,900 Thayer, Oldbricht’s pond..... ed 100 
Clayton, Mississippi River. ....-.... a 239, 600 Viburnum, Acorn Pond..... 150 
Coin, Whipp ARG oe sede tte eee 100 West Plains, Swarton Lake 200 
Cresco, Towa River......,..00..5--- 600 fyin Ponds: 2.225: < sees 100 

"TUDKOY HIVOL... cosecans shen ce 600 || Montana: 
Fairport, Mississippi River.......... a 145,394 Billings, Yellowstone River......... 700 
Green Island, Mississippi River. ..-- a 1,156, 000 Malta, Bish Brothers Pond.......... 200 
Guttenburg, Mississippi River. . -.- a 10,000 Nelson ‘Wakes.5.) 4 cot cate eee 300 
Towa Falls, lowa River.............. 4, 400 Miles City, Yellowstone River....... 3, 000 
Keswick, Willow Pond.............. 100 || Nebraska: 
Manchester, Maquoketa River.....-. 3,330 Ashby, Barr’s pond. 22 tcc niet lode 300 
North McGregor, Mississippi River..| a 1,040, 850- Nebraska City, Pine Ridge Pond... 900 
Orient, Rexall Wakes)! 2- 2 ees 100 Rushville, Big Bend Pond.......... 300 
Ottumwa, Lock Lamore Pond...... 200 Stromsburg, Happy Hollow Pond... 300 
Perry, North Raccoon River........ 1,000 Verdon, Franenfelder’s pond........ 200 
Raccoon River.....-......-.....-. 2, 200 Harden’s pond.................-.. 300 
Pleasant Creek, Mississippi River - a 75,000 || New Hampshire: . 
Quarry, Towa River...-............. 5, 500 Concord, Contoocook Riyer......... 150 
Sny Magill, Mississippi River. ....... 2300, 000 North Walpole, Connecticut River. . 450 
Yellow River, Mississippi River... . a 200,000 || New Jersey: : 

Kansas: Burlington, Delaware River......... 900 
Codell, Stockwood Pond............ 100 Penns Grove, Layton Lake......... 1, 200 
Hutchinson, Reformatory Pond....- 300 |} New Mexico: 

Topeka, Berry Creek. ............... 200 Capitan, Deane’s pond.............. 200 

Kentucky: Deming, Willow Loch Pond........ 400 
Demossville, Licking River......... 300 Folsom, Dry Cimarron River........ 750 
Franklin; Harris‘Pond 22--2-..55.._- 100 French, French Lake...............- 750 

Leak Ponds 22252222. Sesercen Ss: Bes 100 Kenna, Hendrix’s pond............. 200 
Sewell Pond. ::<:::::cchcsss eke 100 || Roswell, Golf Lake.................. 200 
Lancaster, Bratton’s pond...---.... 200 _ Denoxakenseer ence cree scceews ose 100 
Lebanon, McEby’s pond..--........ 200 || New York: : 
Morganfield, Flournoy’s pond....... 100 Addison, Canisteo River. ........... 2 800 
Paris, Lindsay Pond..-.-.-.......... 100 Altimont, Thompson Lake... 300 
Rowletts, Lester’s pond............. 100 Avon, Horseshoe Pond....... , 400 


« Rescued from overflowed lands and restored to original waters. 
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Disposition. 


New York—Continued. 
Cohocton, Cohocton River........... 
Hamilton, Chenango Canal.......... 
Horseheads, Shappell’s pond 
Newark, Coffey Lake................ 
Poultney, Hill View Pond.......... 
Schenevus, Schenevus Pond..-...... 
Worcester, Schenevus Creek........- 

North Carolina: Pee Dee, Blewett 
Alis akesuk seek fee oan feet = 

North Dakota: 
Engleville, Lone Tree Lake......-.. 
Forbes, Spring Lake..........-...-. 
St. John, Lakes of Rolette County -- 

Ohio: 

Albany, Stotts’s pond.............-- 
WicodSipond. we. 2.8 seces ee a 

Belleville, Clear Fork Creek.......-- 
Cutnaw Lake :.cfsi.ces8isce. eens 
Gottponigakes tec eet SSk aa coe eae 
Honey: Creeleavtnseccies: fess ease 
hilyePondterss asin. eek, -2duoe ties: 
Mahood! Bond'cc a. usa haes a2 


Bethel, McCarty’s pond............. 
Brinkhaven, Dry Fork Pond.....-..- 
Carey, Carey Association Pond...... 
Cridersville, Moyer’s pond..-......-. 
Lake View, Indian Lake...-........ 
Milford, Water Lily Pond.. 
Salem, Mahoning Lake... 
Utica, Milbrook Pond... 
Zoar, Tuscarawas River......-...... 
Oklahoma: 
Asher, Merrill’s pond............--.- 
Bessie; “Harms’s pond v\2 222 ac nnnnnce 
Byars, Alexander’s pond............ 
prin Spt Lake. eeu DS Seuss 
encoe, Murphy’s pond............ 
Goteba epune hake sels lh wale 
Grandfiel 7 Porter’spond....2:.....- 
Guthrie, Sunnyside Lake........... 
Haskell, Willow Grove Pond........ 
Lawton, Lake Milliken.............. 
Mangum, Trotter’s pond............ 
Moore, Brand’s pond.........-...... 
Morris, Morris Gin Pond............ 
Pawhuska, Jim Creek Lake......... 
mand Onegkt2 Secs easel ese Be 
Permy, City taken... .2j25.2.3accnse= 
Pittsburg, Allen Lakes.............. 
Roosevelt, Hallinen Pond........... 
Stillwater, Lakeview Pond.-......... 
Parks’s pond... ist l28 
Tangier, Turkey Creek... 
twain Lakes.) 5..5-< 
Walter, Johnson’s pond.. 
akey's pond... es ek soe SS 
Woodward, Allen Lake............. 
Excelsior Ranch Lake............. 
Pennsylvania: 
Altoona, Juniata River.............. 
Canton, Lake Nepahwin............ 


Number. 


Disposition. 


Pennsylvania—Continued. * 

Lititz, Bricker’s pond..............- 

Conestoga Creek... .........2..2-2- 
McLeans, Perkiomen Creek......... 
Manheim, Chickies Creek...........- 
Mifflinburg, Knauer Pond........... 
Oaks, Perkiomen Creek............. 
Pennsburg, Perkiomen Creek... ..-. 
Pequea, Susquehanna River.......- 
Perkiomenville, Perkiomen Creek... 
Preston Park, Potato Creek Pond... 
Red Hill, Perkiomen Creek......... 
Royersford, French Creek..........- 

MIE Da miPOndaseiere Laces og 

nimeon Oreaki sect auecee uciets acon 

Bion y RG cocotsk bck sw cise ee 
Spring Mount, Perkiomen Creek. . .. 
West Grove, Lynch’s PONG =A. aa sas 
Zeiglersville, Perkiomen Creek-..... 

South Dakota: 

Colome, Hughes’s pond............- 
Flandreau, Big Sioux River......... 
Philip, Fairview Pond............-. 

Sale Dam Ponds) 5.223222 Bere: 
Sioux City, waters of South Dakota. 
Spearfish, Sunnyside PONG osc 2.52 2 
oo Springs, Tofflemeir’s 


Tennessee: 
Ashland City, Sycamore Creek ..... 
Rugby Road, High Pond........... 
Shelbyville, Duck River.......--... 
ae 


irginia: 
Bedford, Rucker’s pond............- 
Byllesby, Buck Dam Pond......... 
WHeSbYy Ponda. w..o2 Seureee sacs 
Cripple Creek. <csene ol. baceusee Se « 
WES CRCGKSS ee se aoe eae awn ona 


Farmville, Lower Pond............- 
Front Royal, Barnet’s pond......... 
Gate City, Wid Pond............... 
Lorton, Occoquan Creek............ 
Orange, Rapidan River............. 
Wytheville, Reed Creek............. 
West Virginia: 

qubrient, Little Sandy Creek.......- 
Berke i 


ae = ge fish Lage ocean apeaeaee 
agle ssissippi River........... 
Bay Cty, Missiseppi River=.Les22 
Beaver Dam, Beaver Dam Lake.... 
Beaver Dam River................ 
Genoa, Mississippi River............ 
Glen Haven ssissippi River.....- 
Helenville, Borck Reul Lake........ 
Johnson Creek, Rock River......... 
La Crosse, Mississippi River......... 
North Freedom, Mirror Lake........ 
Prairie du Chien, Mississippi River . 
Woodyard, Mississippi River........ 
Wyalusing, Mississippi River... ..-. 
Wyoming: 
Aladdin, Pearson’s pond............ 
Parkman, Cooper Lake...........-.- 
Canal Zone: 
Gatun Lake, Gatun Lake........... 


Number. 


3,000 


@ Rescued from overflowed lands and restored to original waters. 


b Exclusive of 2,150 lost in transit. 
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CARP. 
Disposition. Number. Disposition. Number. 

Arkansas: Minnesota: 

Black Rock, Black River........... a 50 Homer, Mississippi River........... @ 55, 791 
Manson, Black River...............- a10 Lake Pepin, Mississippi River....... a 85 
inois: Red Wing, Mississippi miver,25'02 > a 490 
Blanding, Mississippi River......... a 8,000 || Ohio: 

Galena Junction, Mississippi River. - a 59, 500 Port Clinton, Portage River........- 1, 500, 000 
Hanover, Mississippi River.......... 220,000 || Putin Bay, Lake Erie.............. +1; 750, 000 
Meredosia, Illinois River............ a 72,600 || South Dakota: Murdo, MHolland’s 

New Boston, Mississippi River...... @ 67,795 PONE. Serene ee eee ee taste ees 100 

Towa: Virginia: Ceres, Walker Pond......... 165 
Bellevue, Mississippi River.......... @ 764,425 || Wisconsin: 

Clayton Mississippi Miversenes cose. a 300 Bay City, racing Hiver2-:>.2-. @110 
Fairport Mississippi River.......... @ 57, 645 Genoa, Mississippi River..:......... a 21,000 
Green Island, Mississippi River. .... @ 313, 500 La Crosse, Mississippi River... ...... a 154, 150 
North McGregor, Mississippi River. . a 18, 600 Prairie du Chien, Mississippi River.. a 400 
Pleasant Creek, Mississi pi River... a 25,000 || Canal Zone: Gatun Lake, Gatun Lake. 1, 875 
Sny Magill, Mississippi River....... a 10, 800 
Louisiana: Baton Rouge, Mississippi Total +3, 250, 000 
REVERE w222 soe ccciceee ec ceee eee eee ee BB O00 || 9 NS os eae a = eas opens Seo Siete 1, 660, 941 
BUFFALOFISH. 

Arizona: Globe, Roosevelt Lake....... 420 || Louisiana: 

Arkansas: Boer oe Atchafalaya River.....|. 4, 500, 000 
Black Rock, Black River...... a 2, 463 Bayou Lem, 5 ss sscnceeoss 2 bene 6, 000, 000 
Browns Lake, Black River. a 75 Guichreaux Slough... . ea 8, 000, 000 
Manson, Black River........ a 1,670 Mississippi River.....22023.¥sc2 0% a9, 800 

Tilinois: Opelousas Bay. sm see an cero eee +9, 760, 000 
Blanding, Mississippi River......... @ 14,000 || Minnesota: 

Galena Junction, Mississippi River.. a 101,000 Clearbrook, Olson Lake............. 200 
Galesburg, Glenwood Lake.........- 125 Homer, Mississippi River..........- @ 30, 214 
Hanover, Mississip i River. M a 35,500 || Virginia: White Stone, Antipoison 

Meredosia, Illinois River..... : @ 71,675 LVEl.. esesse gree cmde crete 200 
New Boston, Mississippi River...... a 89, 683 || Wisconsin: 

Towa: Genoa, Mississippi River............ @ 25, 000 
Bellevue, Mississippi River.... @ 1,526, 500 La Crosse, Mississippi River......... @ 19, 600 
Fairport, Mississippi River... .. a84, 398 Prairie du Chien, Mississippi River.. a 200 
Green Island, Mississippi River..... a@ 85, 500 -aalaiaedieeans 
Guttenburg, Mississippi River... ... a 25 Total {18 260, 000 
North McGregor, Mississippi River... a 218, 800 eee e ee ga mae tek kare Oke een 2, 417,052 
Pleasant Green, Mississippi River... 2 100, 000 

SHAD. 

District of Columbia: Highway Bridge, Oregon: 

Potomac River. =: .-2.cc. cee ee cree $750, 000 Astoria, Youngs River.............. 32, 000 

Maryland: Oregon City, Willamette River......} 1,532,650 
Broad Creek, Potomac River........ 74, 631, 600 St. Helens, Willamette River....... +8, 100, 450 
Moxley Bar, Potomac River..--.... +613, 000 Willamette Falls, Willamette River.| 72,060,000 
Piscataway Creek, Potomac River..| 8,722,000 || Virginia: 

Pomonkey Creek, Potomac River-...| 13,310, 700 Dogue Creek, Potomac River.......| 15,504,700 
Swan Creek, Potomac River...-...- , 704, 200 Mount Vernon, Potomac River...... 1, 866, 500 
Tent Landing, Potomac River...... 779, 600 Occoquan, Potomac River.-......... 6, 150, 600 

North Carolina: Edenton, Albermarle Pohick, Potomac River............. 71, 026, 900 

Sound...... Sb cccs REGU Bee +2, 859, 000 pao, 
Total’. <tiajesictcos-coaasaeoee ceLee $52, 543, 900 
RIVER HERRING. 

Illinois: Maryland: Bryans Point, Potomac 
Galena Junction, Mississippi River. .| 21,260,000 IRA Gis one teenie asus eee anit es +100, 000 
Hanover, Mississippi River......... 2660, 000 4 ; — 

Iowa: Total ; { 7100, 000 
Bellevue, Mississippi River....-....| 71,350,000 en eee fs aimn ony 23,700, 000 
North McGregor, Mississippi River..| 430,000 


@ Rescued from overflowed lands and restored. to original waters. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


WHITEFISH. 
Disposition. Number. Disposition. Number. 
Illinois: Springfield, State fish com- New York: 
PPEUISSLOTE Oe ee oe ciate cc os cicseale wee *5, 000, 000 Albany, State fish commission. .-.... *15, 000, 000 
Michigan: Allan Otty Shoal, Lake Ontario..... +100, 000 
Alpena, Lake Huron............--.- +4, 800, 000 Bear Point, Lake Ontario........... +3, 632, 000 
Antrim City, Grand Traverse Bay.-| 75,000,000 Fair Haven, Lake Ontario-..--...... +25, 000 
Belle Isle, Detroit River. .-.---......] 46,000, 000 Fox Island, Lake Ontario....... 3 +500, 000 
Cathead Reef, Lake Michigan....... +3, 000, 000 Fullers Bay, Lake Ontario.-.._.. 73, 400, 000 
Charlevoix, Pine River... -.2.5..2.<. 15, 000, 000 Grenadier Island, Lake Ontario..... +5, 800, 000 
Cheboygan, Hammonds Bay.......- +600, 000 Long Lake West, Little Tupper Lake} *1,000, 000 
Saddle Bag. Bay...-.....22..22- 7600, 000 Niagara Falls, Niagara River; lower.| 1,000,000 
Crystall Falls, Anderson Lake 300, 000 Plattsburg, Lake Champlain...-..... 71, 000, 000 
iDetrovés Aquariim. -..<<eeees +260, 000 Pleasant Lake, Longfellow Lake... . +25, 000 
Fighting Island, Detroit River...... +10, 000, 000 RIGHSANGMABG an on ee 725, 000 
Fort Wayne, Detroit River...-.....} 75,000,000 Point Peninsula, Lake Ontario...... 72, 500, 000 
Gilchrist, Lake Michigan............ +2, 500, 000 Port Henry, Lake Champlain....... +500, 000 
Gould City, Lake Michigan--.....-.. +2, 500, 000 Sodus Point, Lake Ontario.......... +125, 000 
Grace Harbor, Lake Superior....... +750, 000 Stony Point, Lake Ontario.......... 73, 400, 000 
Grassy Island, Detroit River........ +10, 000, 000 Three Mile Bay, Lake Ontario. ..._. +50, 000 
Indian River, Bush Lake..-........ +600, 000 Tibbetts Point, Lake Ontario-...._.. +4, 400, 000 
Iron River, Pickerel Lake. .......... +400, 000 Watkins, Seneca Lake..-........... +750, 000 
SUMO G Wake Meer ectentw aac mee 7400, 000 Wilson Bay, Lake Ontario... .. -....| 1,000,000 
McCargoes Cove, Lake Superior.--...| 1,550,000 || Ohio: 
McLeods Channel, Lake Superior. --| +2,000, 000 Catawba Island, Lake Erie.......... 711, 000, 000 
Manistique, Lake Michigan. ........ 2,000,000 |} Isle St. George, Lake Erie........... +65, 000,000 
Marquette, Lake Superior........... 74,375, 000 Kellys Island, Lake Erie_........... +10, 000, 000 
New Richmond, Lake Michigan..... 71, 200, 000 Locust Point, Lake Erie...-........ 710, 000, 000 
Point Fishery, Detroit River........ +4, 000, 000 Middle Bass, Lake Erie.-........... +40, 000, 000 
St. Ignace, Lake Huron............. +1, 200, 000 Port Clinton, Lake Erie............. +40, 000, 000 
Mackinaw Straits...........-.-.-- $2,000,000 || Putin Bay, Lake Erie......_....... +50, 000; 000 
Tobins Harbor, Lake Superior ...-... +500, 000 Moledo; Dake Brio... 25-5 ....s92eeet +10, 000, 000 
Willis Fishery, Detroit River -...-.... +19, 000, 000 |} Pennsylvania: 
Wrights Island, Lake Superior ...... +1, 250, 000 Erie, State fish commission.........| 4,280,000 
Minnesota: 4 Union City, State fish commission .-.| *34, 000,000 
Duluth, Lake Superior.............. 710,000 |} Wisconsin: 
Grand Portage, Lake Superior... ... 7825, 000 Amnicon River, Lake Superior.....- +6, 000, 000 
‘Thrner, Mud hako. oJ-.<0ccs.can see +300, 000 Sheboygan, State fish commission...| *15, 000, 000 
Wanless, Harrison Lake............. +300, 000 — 
Dwi DARGA scan saeaseh- dodie nn $300, 000 Total *75, 540, 000 
Montana: Somers, applicant...-...... SOUULHOUII TT: | bmn etiteroig © vec eens comcast sinss.cinis 7408,492,000 
New Hampshire: Warren, State fish 
CONMIMISSION 2s - cies o'ais osc akpretne eis *500, 000 
LAKE HERRING (CISCO). 
New York: New York—Continued. 
Allan Otty Shoal, Lake Ontario..... +3, 960, 000 Sodus Point, Lake Ontario.......... +5, 000, 000 
Bear Point, Lake Ontario........... p Syony Point, Lake Ontario......... +4, 080, 000 
Charity Shoal, Lake Ontario. ....... 4,140, 000 Three Mile Bay, Lake Ontario... ... +7, 450, 000 
Fair Haven, Lake Ontario.......... +5, 000, 000 Tibbetts Point, Lake Ontario. ...... +6, 420, 000 
Fox Island, Lake Ontario.........-. 713, 080, 000 Wilson Bay, Lake Ontario. .......-- +6, 420, 000 
Henderson Harbor, Lake Ontario...} +2, 500,000 ——_——_———— 
Point Peninsula, Lake Ontario...... 4,080, 000 Oba noc ck ae eee eee +65, 130, 000 
SILVER SALMON. 
Oregon: Washington—Continued. 
Applegate, Applegate Creek......... 300, 100 Darrington, Bennetts Slough.....-... +192, 800 
Clackamas, Clackamas River........ 18, 800 Tllabott, Ilabott Creek............-. +139, 500 
rail Rogue River-¢.-.. 2. 0. os. oe 66, 400 Quilcene, Big Quilcene River... ..-. 286, 000 
Upper Clackamas, Clackamas River. +8, 000 Little Quilcene River............- 80, 000 
gs +440,000 || Quinault, Falls Oreek.............-. Paap, 
Baker Lake, Baker Lake............ ; P 506. 
, 1, 850, 750 puna AKe. s. oansee aei oe 1,506, 700 
Birdsview, Day Creek............... 45,000 Sultan, Elwell Creek..............-- 3, 228, 900 
Grandy Creek. .....=.iacett.2qceeebiec 1, 032, 000 ——_—__— 
TNO VACTORIG. ores eeiao oe See 245, 000 Total +980, 300 
Brinnon, Walcotts Slough........... 77, 465 Ais wm min io minim ela aim ola nie ware a 10, 534, 115 


bo 
bo 
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CHINOOK SALMON. 


Disposition. Number. Disposition. Number. 
California: Washington—Continued. 
Baird, McCloud River............... 2, 760, 000 Birdsview, Grandy Creek........... 270, 860 
Battle Creek, Battle Creek ......... 4,050, 500 Phinuney-Creek...c. ek aoe oseeoane 30, 000 
Mill Creek, Mill Creek.............-- 3, 878, 900 Skagit, Rivers... .s2-ccnasee ee aeeeee 20, 000 
Sisson, State fish commission....._.. *14, 321,900 Darrington, Bennetts Slough........ 751, 500 
New York: Ithaca, applicant......... *3,000 Sank River 2) 2 eitet se Suspense 717,970 
Oregon: : Day Creek, Day Creek. 5. 2...-22.22- 14, 000 
Applegate, Applegate Creek......... 36,750 || Ilabott, Mlabott Creek...........-.- +115, 750 
Bonneville, State fish commission... 43) 150, 000 ara ge Salmon, Little White { eae 
. 2,000, 000 eM ON RIEL scan k aa ate eo a ee , 611, 
Clackamas, Clackamas River........ { 8,298,400, Quinanlt, Falls Greek <-20000200000. 168,600 
: . z - 1, 843, 700 minault Lake. ons Leos id oe 53, 
River Mill, Clackamas River. ....... { 1,084;000 || Sultan, Elwell Creck................ 21, 500 
Trails Ropue River:.. 22. s.n. eee 864, 000 Skyomish Riveris4s-2- 2. 0a 47, 200 
Washington: Japan: Kobe, Japanese Government. . *100, 000 
Baker Lake, Baker Lake............ 7, 500 er eae 
Big White Salmon, Big White Sal- |f +1, 500,000 *17, 574,900 
RROACHIVED.-5 2 oo sae cate ees 18, 960, 357 Total. 2.......adeeeeeses eee eee +6, 028, 920 
63, 176, 244 
SOCKEYE SALMON. 
Alaska: Washington—Continued. 
Afognak, Hatchery Creek........... ae ris 000 Birdsview, Grandy Creek..........- 49 ny nity 
. ie 12, 450, 000 . - , 900, 
Letnik Takes Soc2 0 esac tes { 14/610, 000 Quinault, Quinault Lake............ { 3; 386,010 
Seal Bay Creek, Seal Bay........... $2,712,000 |) British Columbia: Agassiz, Canadian 
Yes Bay, Hatchery Creek........... +13, 150, 000 Governments). 222k ce ceeesteee eee *10, 000, 000 
Lake McDonald.....-...2.-...---- 18, 284, 500 
Oregon: Bonneville, State fish com- *13, 000, 000 
MISSION... sss age'ssdeeweasevesceese +3, 000, 000 Totals 262 2 BESS. ee 738, 137, 000 
Washington: 45, 599, 785 
Baker Lake, Baker Lake.........-.- { F1, 125, 000 
HUMPBACK SALMON. 
Alaska: . 3 Washington—Continued. 
Afognak, Letnik Bay...........--.- 75, 000 Darrington, Bennetts Slough........ +57, 000 
Leinik River = ssesck: eee 651, 000 Seok -Bivers4....-2cesest neste sees +59, 890 
Seal Bay Creek, Seal Harbor. ....... +800, 000 Duckabush, Duckabush River...... $446, 840 
elt aries oi +818,000 Mabott, IMabott Creek...........-.- aes 
ennysville, Dennys River......... F P F F 
Pembroke, Pembroke River.........| $316,235 || @uilcene, Big Quilcene River... ...- { 770,000 
New Jersey: Mays Landing, Egg River. 18, 000 Sultan, Elwell Creek............--.- 51, 000 
Washington: 
Birdsview, Grandy Creek..........- 3, 915, 000 Total $5, 193, 065 
Brinnon, Wolcotts Slough........... SE SOUOUIL cate Vane weg Odes sc cae otek Meee aaa 3, 754, 
CHUM SALMON. 
Washington: Washington—Continued. 
Birdsview,Grandy Creek..........-. +47, 400 Iabott, Mabott Creek.............. 1, 841, 000 
Brinnon, Wolcotts =) {00 Fal Cis ere 1, 663, 820 Quilcene, Big Quilcene River... .... $1, 425, 000 
Darrington, Bennetts Slough... ....- +76, 600 Little Quilcene River.........-.-- 7825, 350 
Day Creek, Day Creek.............- $23, 
Duckabush, Duckabush River....-. 43, 989, 975 Potal jc... .o=s2 ee eee eee 19, 892, 145 
STEELHEAD SALMON. 
Massachusetts: New Hampshire: 
Athol, Tom Swamp Pond.........-. 1,000 Conicut, Lake Tarleton............- 6, 000 
Hartsville, Green River............- 1,500 Newport, Butternut Pond.......... +3, 000 
EMO BTOOK. =~ J. ot 5. cise 1, 100 Cold. Ponds... ..22¥ep-beeere eee 5, 000 
oe Brookdale Brook......... *100, 000 Pike, Lake Tarleton.............---- 11, 000 
chigan: A 
‘Aloha, Mullet Lake................. +26, 000 New Jersey: Hackettstown, State fish 
Long Lake, Au Sable Lake......__.. 710,000 if} = COMMEMISEIAD see eee =a; 08 
Ossineke, Devil River............... 710, 000 |} New York: ' : 
Minnesota: St. Paul, State fish com- rege! State fish commission. . -... *400, 000 
FHISSION Else ae eee ee eee eee *50, 000 Au Sable Forks, Ta: lor Pond ....... 5,000 
Montana: Whitefish, Whitefish River. . 10, 000 Riverside, Schroon Lake............ 3,000 
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Disposition. Number. Disposition. Numbed. 
Oregon: Washington—Continued. 
Applegate, Applegate Creek......... 1, 991, 700 Brinnon, Dusewallips River. ...---.- 129, 000 
Butte Falls, State fish commission. . . *750, 000 Chico, Valley Tracts Pond.........- 14000 
Clackamas, Clackamas River......-- 60, 465 Clallam, Beaver Lake...........-.-- 3,000 
raw, Roruemrver.. 0... Fo. ga 819, 000 EVSDU BAVOES = cone-cascee)-esceee 5, 000 
Upper Clackamas, Clackamas River 493, 000 Darrington, Bennetts Slough.......- 150, 000 
Pennsylvania: Glen Eyre, Lake Giles. *50, 000 Day Creek, Day Creek............-- +43, 000 
Vermont: Duckabush, Duckabush River...-.-. 422,320 
Bellows Falls, Saxtons River... ....- 3, 000 Mabott, Mlabott Creek. ..........--. 418, 100 
Danville, dees Ponds os. oo. eee or 348 Olympia, Lake Neuwatsel.........-- 2,000 
Hardwick, Niehols:Pond=-2..-.----= 1, 000 Pomeroy, Pataha Creek............- 3,000 
Holden, Chittenden Dam..........- 23, 605 Quilcene, Big Quilcene River. ...... 189, 000 
Hyde Park, Lamoille River......... 1,000 Little Quilcene River............- 95, 000 
Middlebury, celeste RU eiee nese » bee Stevenson, Washougal River.....-.. ‘ ma ae 
New Haven River................ s i 
Newport, Clyde River............... $5. Die) || (coon aE Greek ns-- pean 490; 000 
MISSISQUOURIVEr. - 00.55. tok es ce 15, 000 eee Spooner, applicant ........ *20, 000 
. E 000 yoming: 
Orleans, Willoughby River.......... Ky 000 || Encampment, Encampment River . 18, C00 
Plainfield, Winooski River.......... 5, 000 Evenston, Snowden’s pond.....-... 6, 000 
Randolph, Ralfway Brook.......... 1,000 Gold Hill Lake, Gold Hill Lake..... 20, 000 
Roxbury, State fish commission..... *100, 000 Jacks Creek, Jacks Creek............ 3, 000 
St. J obhnsbury, Sleepers River....... 350 Pass Creek, Pass Creek............-- 10, 000 
West Danville, Joes Pond..........-. 1, 000 Saratoga, Cedar Creek.............-- 6, 000 
Washington: North Platte River................ 8, 000 
Birdsview, Alder Creek............- 50, 000 Spring Creek............ Per reee mee 9, 000 
Ditty CTeG kes oo depois avian = 22 nie otal 344, 000 Sheridan, State fish commission .... *50, 000 
NG renidiy CRO Ke. oe cscs alee chon factaad 760, 000 Teton, Phelps TAKGes ols nclesPeweie ee 8, 000 
LUAU O21) 2 Sa ea a a 50, 000 
piney; Crack on So ic cba a aciewewn 326, 000 *1, 570, 000 
IO RUBTAS unk lsc ers cnc cc ecm salah ors 50, 000 Toba See peek Laescc were eet +172, 000 
7, 022, 488 
RAINBOW TROUT. 
Alaska: Colorado—Continued. 
Fairbanks, sat sae a elas Toes *25, 000 Cotopaxi, Lake Creek Lake .......-. 2,500 
Hames, MudsPake.:. 02. 0050007% *25, 000 Creede, Rio Grande, ......-..-.-.25: 2,500 
Alabama: Courtland, Sandy Creek... 4, 000 Crossons, Crossons Pond............ 500 
Arizona: DeBeque, Leon Creek.............-. 1,500 
Flagstaff, Mormon Lake............. 1,000 Denver, Bear Creek................. 2,000 
Holbrook, Show Low Creek......... 1,000 Durango, Potato Lake.............. 1,000 
Silver Waker. =: et ae 1,000 Florence, Beaver Creek. ...........- 2,000 
Walnut Spring Pond.............. 1,000 Fort Collins Big Thompson River. . 1,500 
Jerome Junction, Fritsche Lake..... 500 Cache La Poudre River........... 3,500 
Portal, Cave Creeks. 2.0.2 = 3.5 Jao 1, 500 Georgetown, Murry Lake. .-......... 2,000 
Safford, Ivy Canyon Creek.......... 1,000 Wavylor Wakes). crceeek mee Sees 2,000 
Morijilda Canyon Creek........... 1,000 Grant, Geneva Creek................ 2,000 
Sycamore, Sycamore Creek.........- 1,000 Gunnison, Clarke Creek............. 1,000 
Tucson, 3C Ranch Pond............ 1,000 Cottonhurst Creek................ 1,000 
Arkansas: Hayden, Yoast’s pond.............. 1,000 
Green Forest, Harbert’s pond....... 500 Daveta; MilliUake.- ooo oa. see= 1,000 
Harrison, Buffalo Creek............. _ 1,500 Leadville, Empire Creek............ 500 
Springdale, Clear Creek. ...........- 3,000 | Frying Pan River................. 2,000 
ast, Brush Creeks = :2 2.2.2 2024 3,000 Middle Evergreen Lake........... 6,000 
iekory. Creek. :32222-.42255.7.20% 2,000 Loveland, Big Thompson River. - .. 1,500 
Spring Creécki.ccssses ees oes as 3, 000 Big Thompson River, North Fork. 1,500 
Colorado: Marble, Beaver Lake..............-- 1,000 
Antero, Antero Lake................ 3,000 Sarhonate Creek. ~. 0) cocce cceeee 1,000 
Aspen, Blue Lakes. 5.0.5.0 00s 022 1,000 RrysralRivel ss) soos clctceaseenes 1,000 
Rgtle Cropland. Aes /.0. tobe cd 1,500 Most TrailiCreek ooo. oe ase 1,000 
Halt Crechkprste: f3 Soo cass 2,000 WavbiCregke ss) oe Sane Hae 1,000 
New York Lake................... 5, 000 Mineral Hot Springs, Wild Cherry 
North American Lake..........2.. 6, 500 Gredkbaket 228. See ey oye 5,000 
Mayloriaaieties 2 9 col jes 1,500 Minturn, Gore Creek...............- 1,500 
Bailey, Entriken Meadow Lake..... 1,000 Moffat. Saguache Creeks 20 < gah oe 2,500 
Breckenridge, Blue Lake............ 1,500 Nast, Frying Pan Lalkely sa “sees 4,000 
Buffalo, Buffalo Creek.............. 1,500 Norrie, Savage Lake ...............- 4,000 
nose Crosse str ee et tk 1,500 Pitkin, Quartz Creek..........2....- 1,000 
Carbondale, Snowmass Creek........ 4,000 Red Cliff, Eagle River.............- 1,500 
Cassells, Cassells Lake............-.. 1,500 Ridgway, Blue Lake................ 1,500 
Cebolla, Carpenter’s pond........... 1,500 Ruedi, Ruedi Lake.............-:.. 800 
Cebolla EBC: Soot Shes ee 1,500 Salida, South Arkansas River....... 1,500 
(GUMMISOBPRTV ER. oo. sss co eae haa 1, 500 Shawnee, South Platt River, North 
Cimarron, Butte Lake.............. 1,000 TT) RRA LOE NG ACNE eS FES, Sd 1,500 
Clift Kane spond. os... dkk 500 South Cheyenne, South Cheyenne 
Clyde, Bison Creek---22222222222222. 1,000 Sanat aban here pabateces. 1,000 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


RAINBOW TROUT—Continued. 


Disposition. 


Colorado—Continued. 


Ward, Forest Makes. :: 2.825 

Westcliffe, Vanable Lake. .......... 

Woodland Park, Northfield Lake. - . 
Connecticut: Simsbury, Eno’s pond. 
Georgia: 


Tiger, Ramey Creek................- 
Idaho: 
Ashton, Phoenix Ranch Pond...... 
Drummond, Condah Creek........-. 
Illinois: Chicago, applicant.......... 
Indiana: 
Crawfordsville, Country Club Lakes. 
“ Mishawaka, Willow Creek........... 
owa: 


Lansing, State fish commission ..... 
North McGregor, Bloody Run...... 
Kentucky: 
Glasgow, Fallen Timber Creek. ..... 
Harlan, Cumberland River, Martin 
Hor keeesee cic cl. wees wees cece eee 
Louisiana: 
Amite, Chappapela Creek........... 
Spring Branch... .c.<. eee 
Arcola, Spring Branch.........-..-. 
Kentwood, Line Creek.............. 
Minden, Orphans Lake............. 
Maine: 
Jackman, Crocker Pond............. 
Portland, Pleasant River. -.. a 
Maryland: 
Baltimore, Greens Branch. -......... 
Myersville, Stotelmyer’s pond.....-.. 
Massachusetts: 
Foxboro, Lake Neponset..........-- 
Greenfield, Stone Brook.....: SR 
Kingston, applicant. ......22i2).2-22 
IBIMtS Ponds. 2. ocmcee sen os ee 
Lowell, Burgess Pond.............-. 
WOLee (Pon 2s. acecwccic eee eens S 
long Pond.c<, 3... eee ee 
Long-Sought-For-Pond........... 
Spectacle Pond fe 8 ose ees 
Pittsfield, Morewood Lake. ........- 
Secum Brooks <2. 05th <= eee 
Michigan: 
Graylings, Tilula Lake.............- 
Montrose, Glenn Lake. ............. 
Ravenna, Crockery Creek........... 
Reed City, Hersey River............ 
Wingleton, Pere Marquette River. . 
Minnesota: 
Cedar Brook, Cedar Brook.........- 
Dover, Whitewater Creek........... 
Preston, Camp Creek... ....9295. 2 
Forestville Creek, North Branch... 
Partridge Creek ....:..... sees 
South Branch Creek. ............. 
pring Crepk....3.../40. i SR eres g eS 
rout Creek... a ee 
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Disposition. 


Number. 


Minnesota—Continued. 


Rushford, Enterprise Creek 
Pine Creek... 
Rust Creek...._.. 


Anaconda, State fish commission... - 
Bozeman, East Rainbow Lake...... 
Mystic Take ois 32-05 s¢-55 -2s eee 
West Rainbow Lake.............. 
Butte; applicant: = is: ': iis: ss aeeesee 
Conrad, Barber’s pond..... é 
Williams Pond.......2... 
Gilman, Sun River, North Fork. 
Glacier Park, Boulder Creek........ 
Gunsight PAke cies ee ue eas 
St. Marys River, Middle Fork..... 
Swift Current Creek, Upper....... 
Havre; Clear Creck ee s eeeeee 
Joplin, Big Sage Creek. ............- 
rodee Grass, Lodge Grass Creek. ... 
Manhattan, Bull Greek..........--.. 
Oyler. Creeics | fos ck caee Reases 
Waters Creeks: 25.5.2... -sss0=a0e 
Marion, Lang Trout Pond........... 
Norris, South Meadow Creek........ 
Plentywood, Park Lake...........-. 
Troy, applicant... ..-+.5.ecre ose 
Twin Bridges, Wisconsin Lake...... 
Nebraska: 
Andrews, White River.............- 
Gretna, Niobrara River...........-. 
Nevada: 
Kiko, Humbolt River: . s..sc-s-<<<- 
Verdi, State fish commission........ 
New Hampshire: 
Bennington, Moose Brook 
North Branch River....-.-. 
Canaan, Fales Brook....... 
Hinkson Brook...-....-.---- 
Lakewood, Ossippee Lake 
Lebanon, Mascoma River.......---- 
Nashua, Silver Lake..........------ 
Newport,Sugar River,South Branch. 
Suncook, Boat Meadow Brook...... 
New Jersey: ft. 
Hackettstown, State fish commission 
Oak Ridge, Stony Brook Lake.._... 
New Mexico: 
Carlsbad, Dark Canon Creek........ 
Carrizozo, Ruidioso River........... 
Chama, Brazos River... .-...:..22.. 
Canjilon‘Creek: See Seeab ee eee 
Canones Creek... -easeo-e tees eee 
Chama River. 2.5. -....-cerset ao! 
Chavez Creako S22 eee See 
Rio de Tierra Amarilla............ 
Rio Nuwtrttise sg sc see saws 024 02 
Mountainair, Tajique Canyon Creek. 
Onava, Bass Lake... ...scccecscssee 
Upper Armstrong Lake........... 
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RAINBOW TROUT—Continued. 
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Disposition. 


New Mexico—Continued. 
Springer, Orchard SpringPond...... 
Taos f unction, Blue Lake........... 
Tularosa, Indian School Pond....... 
New York: 
Ardsley, Nepperhan River.......-..- 
Benson Mines, Star Lake.........-.. 
cain ek eset sf aae Ae eee at ence 
Canaseraga, Windsor Creek.......-.. 
Chappaqua, White Birch Pond....- 
Elmira, Shepard Creek.............. 
Sing Sing reeks esstctece sana 
iHarnell big Creeks < so2-252--% aso ne 
@anacades Creek: :s.::22.2522---..- 
Manisteopuversess= 32.2 scclaen soe 
Car Valley Brook. ........-----.-- 
Tihacaappucant=<--sssss.--+sn5-che 
Malone Junction, Salmon River..... 
North Ilion, Miller Mill Creek....... 
Purdys, Holmes Lake........-.-.-.- 
Syracuse, Butternut Creek.......... 
@nondars Creek a css ein lee 
Tarrytown, Little Mohawk Pond. .. 
White Plains, Rye Lake............ 
Wyandanch, Carlls River. .... F 
North Carolina: 
Black Mountain, Broad River....... 
Broad River, Rush Branch....... 
Grassy; Creek. 9 os c-0 2 -~ mentors 
Swannanoa River, North Fork.... 
Swannanoa River, Sugar Fork.... 
Bryson, Kirkland Creek............. 
PN AG SI ORCC secon as aman doe 
Salt Rock Branch.........-..---+- 
Batya CLeekns es case scessasecciqere 
BhoahOredks nsec. 35s sseadaep ene 
Slab Cabin Branch...:......:..... 
Wildest lakers ice oo een 
Elkin, Church’s pond......-.---.--- 
Grassy’ Oreck et oie Ses -cicemaete ne 
Elkland, Brushy Fork Creek........ 
kt @neekee se ee cee ts 5 = dba 
Hike Park, Mlk River... --s5--.e~ 
Little Elk Creek... ........2.--+-- 
‘Farner, Hiawassee River............ 
Hendersonville, Maxwell Creek...... 
Rocky Broad River..........-.-.- 
Hickory, Rockett’s pond............ 
Linville, Camp Creek..............- 
Johnson’s pond... 
Mill Timber Creek 


Montezuma, Chestnut Heights Lake. 
Mt. Sterling, Big Creek.............. 
dinurel Creeks. Jeaces soeesetace as 
Murphy, Cook Creek. <<. 2.5. 52sec 
Wauchesee Creek. s....--.--.c0-000 
Noland, Andrews Creek............- 
ipaAldt@reck. .32- es .ceo- aces sas eae 
Bear Pen Creck. .:-.-.----+02-05e5 
Mean Creek). 2 - cs escccc see acescets 
Horse Cove Creek. ......------<--- 
hndian| Creeks oe ecw ccsensa- sc edaes 
Mautrel Bravichecees - conse sence e 
WERE CLOOke 5.5 ciara td aperacere's= «ke oma 
IN Glan CNEEK: vcachac gas-s<5-5 seme 
North Wilkesboro, Moravian Creek 
ieee OS pele es a 
eddies River. a> sas ss-n ee semine 
Roaring River, Middle Fork...... 
Roaring River, West Fork..-...... 
Old Fort, Catawba River........... 
Wreck ce oo cacs<=cs <=> 2 scmeme 
Pisgah Forest, Davidson River...... 
ills River, South Fork....... 

Shulls Mills, Cane Creek...... 
Upper Laurel Creek Pond......... 
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Disposition. 


North Carolina—Continued. 
Toecane, Byrd’s pond......... 
Byrd and Wilson Creek 
Tryon, Bullings Creek.......-.------ 
Waynesville, Caldwell Fork Creek... 
Cataloochee Creek.......---------- 


WiOGd VS CreGkic~.255.4--.---e5c~5- 
West Jefferson, Cranberry Creek... . 
Reeth Dakota: Halliday, Hans Creek . 
io: 
Castalia, Castalia Trout Run.....-.- 


Oklahoma: 
Smithville, Mountain Fork......-..-.- 
Spavinaw, Spavinaw Creek.....-.-- 
Strang, Spavinaw Creek........-.--- 
Wyandotte, Brushy Creek......-.--- 

Oregon: 
Butterfield, Saunders Lake....-.----- 
Clackamas, Clackamas River...----- 
Clear Creek, Clear Creek......------- 
Eagle Creek, Eagle Creek.......----- 
Oregon City, Molala River........-- 
Upper Clackamas, Clackamas River. 

Pennsylvania: 
Altoona, Roaring Spring Creek... --.. 
Benton, Fishing Creek......-.------ 
Bryn Mawr, Cobbs Creek ..........- 
Cowanesque, Purple Brook.......--- 
Cedar Hollow, Valley Creek.....-.-- 
Central, Fishing Creek....:.....-.-- 
Coles Creek, Fishing Creek .....-.---- 
Edsons, Fishing Creek........------ 
Forks, Fishing Cregks is eases 
Gaines Junction, Big Hollow Creek.. 

Mik Run: soutniork ...-- cencmnas 
Gal Rants 2 io. ies abt. Somes 


WACK RGN So oo... soe adios? Satctenean! a 


SY STH E aN BT ers) as pe AO EE a 
Horie Ru ess S520 Shoes eos eens 
Thompson Hollow Creek....------ 
Gap, Livingstone Run...........--- 
Grass Mere Park, Fishing Creek... -- 
Howellville, Valley Creek........--- 
Ivyland, Pleasant Plains Pond.....- 
Jamison, Fishing Creek.......--.---- 
Johnstown, Alwine Run 
Benns Creek 5. <... sce seca 
Gold Spring Runs. soe epasttsine aia 
FROATING Riteese eeu sees coop 
alt Wek; Rite wees jee eases = Se 


Pa PSHeaers RUM. S. seesaw e 
Norristown, Neilson’s pond....-...- 
Oak Hall, Blue Spring Run........- 
Paoli Road, Valley Creek..........- 
Petersburg, Armon Run...........- 

(MASSo yp EUMTe cecraiss sre) ttapeta la aie = 
Shovers Creek... - -.--5--sisene> soe 
Pine Grove Furnace, Fuller Lake... 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
RAINBOW TROUT—Continued. 


Disposition. Number. Disposition. Number. 
Pennsylvania—Continued. Virginia—Continued. 
Plainbrook, Valley Creek..........-- 4,000 Waynesboro, Pratt Creek..........- 1, 200 
Pocono Summit, Tobuhanna Creek... 1,500 Wytheville, Cove Creek, North Fork. 1,000 
St. Clair, Wolf Creek Pond.......... 3,200 ittle Capele- © rset eae tee eee 2) 000 
Slatington, Aquashicola Creek.....-- 7, 000 Stony Fork Creek.............-..- 1,000 

Big Creal. 4.2.4: Ane 4,000 Tates Runs oy 20h. sca. hae eae ae 165 

‘Trout Creeks wee eee oe 3,000 |} Washington: 

Wild Creaies 20 eee eee 4,000 Aberdeen, Black Creek.......-.-.--- 3, 000 
Stillwater, Fishing Creek..........-- 3, 200 Dalazine' Creek, - fig. 5-csecctenene- 3, 000 
Susquehanna, Canawacta Creek. .... +3, 000 JOHTSHRIVEDS. suse saucke qsce ue 3, 000 

Starrucca Creek ...--------.=------ +5, 000 Mooney: Creek. 5) oo oss eens teens 3, 000 
Tamaqua, Cold Run.........-..-..-- 500 NoushkaiCreek. 225.02... 52seenooe 4, 000 
Valley Store, Valley Creek.........- 4,000 Newman Creek... 2-3. otc 3, 000 
Warren, Farnsworth Creek........-- 2, 400 SalmoniCreek lo gs2<b ccs cbacseeesae 3, 000 
Wilkes-Barre, ‘TNhormiakes-c.°.-.-- 3, 200 Vesta Crook. bos aap ee aan 2,000 
Wyalusing, Sugar Run Creek .....-. 8, 000 Widerind: Creeks. oon. fecay ae snore 3, 000 

Wiyaliisms Creal. oni. cnc 025 cane 8,000 Chewelah, Waits Lake............-.- 5, 000 

South Carolina: Colville, eae Ea A Pe Reena » #50, 000 
Greenville, Brushy Creek..........- 4,000 Olympia, Red Creek.....-.........- 3, 000 

Cox Creek... ... Se Oe Rare 3,000 Stevenson, Blue Lake..............- 5, 000 

‘Eillhorn Creek: oss. sceccee sa sae so 3, 000 Columbia River, tributary of...... 7, 200 

Matthews Creek.......-..-.--.-..- 4,000 Tacoma, Spanaway Creek........... 4, 500 

Mills Cregktintac¢'.) sree, 2 aan 3, 000 Vancouver, Battle Ground Lake.... 4,000 

Oil Camp Crookstis¢- cc eet sec 5 4,000 he wiS HAVER. «)< sc.ces seater aaceeoh 19, 000 

Saluda River and branches. . .. - . - - 14, 800 Washougal River...........--..-- 19, 000 

Stoneispond=24.2 eee 1,000 |} West Virginia: . 

Terry Creeks epee eae eee 3, 000 Amblersburg, Salt Lick Pond....... 200 
Whitney, Dawson Fork Creek....... 12,000 eed Run, Tygarts Valley River. - - - 1, 800 

South Dakota: Ric wood, Cherry River, South Fork. 1, 500 
St. Onge, False Bottom Creek....... 2,000 Sewell, Glade Creek............-.... 600 
Spearfish, Camp No. 2 Lakes.....-.- 115 Manns Crodkn oct econ ceo snacencn- 1, 800 

Tennessee: Shepherdstown, Town Run......... 2, 400 
Austral, Gee Creek..........-------- 9,000 Sleepy Creek Meadow Branch.....- 2, 000 
Del Rio, Big Creek, Dry Fork... .-.- 5, 000 Spangler Wlk River:...-.-:.-..0.0 1, 200 
Doe) DagiCregk sssikiecseccssce sce: 6, 000 Elkwater Creek......-.....------- 1, 500 
Elkmont, Jakes Creek........-.----- 3,000 |} Wisconsin: 

HaureliCredks -25ses.ces-+5es-5- 3,000 Baldwin, Cady Creek...........-..-- 3,000 

Little Rivers; : ss.2) 25: 2s-ssessce2 12,000 1 yes Ont tae, hbase Saetea ee se He 1,000 

PAPOONUHIV Gree - sch eee sea ce cee se. 2 12, 000 Timberlake Spring Brook......... 1,000 

Pigeon River, West Prong........ 12,000 Willow Creek, East Fork......... 2,000 

State fish commission............- *100, 000 Blue Mounds, Austin Creek......... 400 
Erwin, Rocky Fork Creek.........-. 5,000 iBohris Greeks <P - ses des see seees 400 
Etowah, Lost Creek......-..-...--.- 750 ete CEGORAE ai come came tek son 400 
Hampton, Pering Makose 12580225 * 75 MeKinnGy Creeks o.8 cee cee ee na 400 
McFarland, Coker Creek........-..- 1,000 EVEISUD LOB Mn: see ee eee ners cane 400 
Morristown, Crystal Lake........... 1,000 Blue River, Gorman Branch........ 1, 200 
Roan Mountain, Doe River......... 5,000 Cashton, Schriener Creek...........- 1,000 
Spring City, Hinch’s pond.......-... 1,000 Chippewa Falls, Big Drywood Creek. 400 
Tullahoma, Hurricane Creek ....-.-. 5,000 Duncan Creeks serene 1, 200 

Utah: : Little Drywood Creek........-.... 400 
Murray, applicant....2.-:--.-:-<--- *25, 000 Paint: Creeke=s sec seenes eee ae 1, 200 
Ogden, Burton’s pond. ...........-- 1,000 Cylon, Willow River, South Fork... 1,000 

inter’s POndS..2525524- scenes <e 2, 500 Deer Park, Willow: River..........- 5, 000 

Virginia: Dodgeville, Flint Creek............. 800 
Abingdon, White Top Creek. ....-.-- 15, 000 Eleva, Monson Creek......-...-...- 1, 200 
pp nae Appomattox River... 400 Elkhart Lake, Crystal Lake. ........ 600 
Blackstone, Daniels’s pond.......--- 500 Hayward, Namakagon River....... 5, 000 
Bonsacks, Beechwood Place Pond... 500 Narrow’ CEeGk-t ehes= sess tae see 2,000 
Boone Mill, Maggodee Creek......... 2, 000 La Farge, Bear Creek... ........-.-- 800 
Byllesby, Brushy Crecksss saneesee a 2,000 Goose Creekesusennescwen= aaecee me 400 

(Baylor Riss scn-seeseeseeeestee eas 2,000 Sudian) Creektes cer =e ter see ss eee aae 400 
Mople Creek, Rosebaum’s pond... . 500 Jug CrocketenttieessoAteechee econ 400 
Kimballton big Stony Creek. ....-. 1,000 Otter Crebkensseeseeseee an eee ee 800 
Marion, Staley Creek............---- 1,500 Warner Cropkt #0 ener sen- oo. 800 
Mount Jackson, Big Stony Creek... . 600 Wiester Creek. ..-. acsseon- soeeaee 800 
New Castle, Sinking Creek.......... 1, 200 River Falls, Kinnickinick River. . .. 8, 000 
News Ferry, Birch Creek............ 500 St. Croix Falls, St. Croix River..... 4,000 
Paint Bank, Paint Bank Creek...... 250 Sauk City, Sugar Grove Creek... ... 800 
Pamplin, Sacony Creek........---.- 500 Somerset, Power Pond..........-... 3, 000 
Pearisburg, Nobusiness Creek ......- 2, 000 Spooner, Crystal Creek.............- 1, 600 
Pembroke, Laurel Creek........-.-. 2,000 Waukesha, Nillians Creek. .....-..-- 800 
Richmond, Harnish’s pond.......... 1,000 || Westby, Alderman Creek... ........ 1,000 
Roanoke, Prater Creek.............. 7,000 Dahl Crecke- ay (oe aes dee ase 1,000 
Rugby Cabin Creek................ 1,000 Dauve Oreekss:4ssaee- esses ees 1,000 
Rural Retreat, Cripple Creek........ 500 Ellefson Creek... ......----+--+--- 1; 000 
Salem, McAfee Run................. 2,000 Tsofea Creek <i 4 ors Petes ou sa. 1, 000 
Tazewell, Little Creek..............- 2,000 Freming Oreektss22es soe ene a's 1,000 

Roaring Fork Creek..........-.... 2,000 Hagen Creekktiettte se eessecere sane 1,000 
Troutville, North Fork Branch...... 500 Haugon Oreekstasee teen. 22s 5-45- 1,000 
Tye River, Davis Creek............- 4,000 Hansen Creeks eetecsene-ceess~ a5 1,000 

ING Y lV Uleocene raceme. e bese a 4,000 Helge Larson Creek ...........-.-- 1,000 

Shoo Creek jsccnesties-xccstinve sos 4,000 Helgeson Creek ..............----- 1,000 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
RAINBOW TROUT—Continued. 


Disposition. Number. Disposition. Number 
Wisconsin—Continued. W yoming—Continued. 

Westby, Helseth Creek...........-- 1,000 Cody, Jones Creek .... 05528 8.0: Bee 2,000 
Poilen\Creels 5-5... =~ eee ae 1, 000 MormoniCreek 25-2 sbassseae ees 2, 000 
Homstied Creek. ....1< -j<a2aqens coe 1, 000 Shoshone River and Branches. .- - 8, 000 
arson Greek... 2228 cee ee 1, 000 Sweetwater Creek..........---.--- 1,000 
Laughers Creek... 2.05550 2-2-022- 1, 000 Encampment, Encampment River. . 23, 000 
1G) a 0 fn ae ee eee 1, 000 Evanston, Russell’s ponds... ....--- 8, 000 
Nelson!Creek.. o.-<¢<20-5-2882 2-228 1, 000 Snowden’s pond... ...-...-.--....- 3, 000 
iNorbo Creek... i223. 026e eee 1,000 Gold Hill Lake, Gold Hill Lake..... 20,000 
North Bad Ax River 1,000 Jacks Creek, Jacks Creek...........-. 4,000 
OlsonGreek. a. ag. sece;7- 5442 ee 1,000 Lander, Dinwoodie Creek ..........- 1,575 
Rentz O6eAK. - < -jsacjcte eee ee 1,000 Little Popo Agie River..........- 1,575 
Sandbakken Creek 1,000 OUIS DAKE. ....2%sesswasw dn te teel 1, 050 
Bariding Crock: a to ac) Serine 1,000 Lower North Fork River........- 2,625 
Seas teraneh -20)5.2..-./,2--. sas se! 1,000 Popo Agie River and branches.... 5, 250 
Shannon Creeks [2-3 022224 s39s54 1,000 Sweetwater River. .............--- 6, 825 
DIOULO Creek. a6 8 2 SES 1, 000 Laramie, State fish commission... .. *50, 000 
Spring Valley Creek........-..--.- 1, 000 Newcastle, Lower Stockade Creek. 3, 000 
Sween Creek: 22552! 2.9. sey lO re 1,000 Middle Beaver Creek. ........-...- 3, 000 
Swenson Creek, .......-..--------- 1,000 Parkman, Dayton Creek............ 5, 000 
POMLAR MOOR. oie2 555. So a- eee 1,000 Powder River, Eccles Lake........- 1,050 
Twenty Four Valley Creek........ 1,000 Rock River, Rock Creek ..........-- 10, 000 
Wan: Raden: Cresk, ... 2.02082 1,000 Saratoga, Cedar Creek. ............-- 8, 000 
‘Warm Spring Creek.............-- 1,000 Greyhound: Lake... . .:. ...288.0 222 10, 000 

Woodman, Little Green Creek. - .... 800 North Platte River.............:. 10, 000 

LF heecrge Spring iCreek. 2652 5oh ese s- Bees 8, 000 
dy, Blackwater Creek..........-- 2,000 || Japan: Kobe, Japanese Government. . *100, 000 
Browns Spring Creek... ........-- 2, 000 Te 
Maple @repk:. oo..0- sees +s cote t-0% 1,000 *1, 139, 250 
ol Creck. «eee erage ae 3, 000 Totaliae:.:.~ =. ee ste a ee +22, 000 
Gunbarrel Creek... .-..---.-.:---- 2, 000 1, 654, 477 
aim: Creek. =. . eek Saeese se fae 2 2,000 

ATLANTIC SALMON. 

Maine: Maine—Continued. 

Brownville, Pleasant River......-.- +600, 000 Orland, Orland. River ......-.......- 671 

Cherryfield, Narraguagus River..... $225, 000 Pembroke, Pembroke River.....-.-. +375, 000 

ase, Dennys River. ........ $627, 000 SS 

Grindstone, Mattawamkeag River, Total 72, 577, 000 
ast Branch Sees ee tees Lee: AS7HTOOON feeb aeeuar ot win cap askiaae Dae ae ee 671 

Oakfield, Mattawamkeag River, 

PASE TAN CD a 55.5, Jee niccmeciniaveitee +375, 000 


LANDLOCKED SALMON, 


Maine: 


Tee Pond 


Grand Lake, Grand Lake 65.150 
Greenville Junction, Sawyer Pond. - +3, 000 
Hartland, Great Moose Lake... ....-. +7, 500 
Island Falls, Mattawamkeag Lake. - +4, 000 
Jackman, Lake Wood........-..---- +4, 500 
Kineo, Moose River......----------- +7, 500 
Moosehead Lake. * >... 2 20 7,500 
3, 000 

3, 000 

4, 000 

5, 000 

8, 000 

3,935 

+8, 000 


a Exclusive of 2,640 fimgerlings lost in transit. 


Maine—Continued. 
South Windham, State fish commis- 

SID 1.4 te a tees esa ace ete a *100, 000 
Stockholm, Square Lake.........--- +16, 000 
Unity, Winnecook Lake............. 76, 000 

New Hampshire: | 
Laconia, Winnesquam Lake........ 4,000 
Newport, Crescent Lake...........-. 2, 400 
New Jersey: Hackettstown, State fish 
COEATDISSION SS = sah ctf saecen ae ven *25, 000 
New York: 
Keepawa, Big Rock Lake...-.....-..- 1,000 
Lake George, Lake George. ..-..----- 3, 000 
Long Lake West, Doctors Pond..... *5, 000 
Nehasane, Lake fila aos ees 1,000 
Warrensburg, State fish commission. *50, 000 
Pennsylvania: Bellefonte, Sugar Run 
Mika sae seLtee: Soeec seacleacice cis *10,000 
Vermont: 
Canaan, Big Averill Lake........-.- 800 

Little Averill Lake...........-..-- 400 
Derby Center, Salem Pond..-......-- 2,367 
Greensboro, Caspian Lake..........- 2,000 
Holden, Lake Dunmore......-.----- 1, 520 
‘Newport, Seymour Lake.....-...--.- 2,000 
Orleans, Willoughby Lake.........- 2). 000 
Readsboro, Newton Pond........--- 200 
Roxbury, State fish commission. ...- *10, 000 

*478, 000 
Total Daleaasa se etre SS +306, 395 
87, 837 


b Exclusive of 1,000 fry lost in transit. 
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DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


Distribution of fish and eggs, fiscal year 1918—Continued, 
BLACKSPOTTED TROUT. 


Disposition. 


Alaska: Juneau, applicant...........- 


Arizona: 


Flagstaff, Oak Creek............../. 
Globe, East Verde Creek............ 
Pine Creek ..c-eueceeee eed. tee 
Tonto Creek, West Branch........ 
Workman Creek.................. 
Sycamore, Sycamore Creek.......... 
Winslow, East Clear Creek.......... 
California: Point Reyes, Olema Creek. 


Colorado: 


Baileys, South Platte River......... 
Breckenridge, Barton Creek......... 
Crystal Lakectuseehanis eee tee ake 
Indiana Creek.....-. a 
McCollough Creek... 
North Ten Mile Creek. 
Spruce Creek.......... pik 
Upper Blue River................. 
Cebolla, East Elk Creek..........-.. 
Cimarron, Little Cimarron River.... 
Colorado Springs, Broadmoor Lake. . 
Cheyenne, Lake; - ...i-2- Snake 
Como, Four Mile Creek.............. 
Creede, Lower Clear Creek.........- 
Rio: Grandes stssssc5.. 6220 selene Ss: 
Crested Bluff, East River........... 
Cripple Creek, Gillett Lake.......... 
Del Norte, Los Pinos Creek........- 
Denver,i\Cub Creek. 2.:-2...=.<:-.--- 
Dillon, Black’Creék....5...-.2.-.... 
Durango, Canyon Creek............- 
Cascade !Credk2s- 7. ccc cscksweoscone 
lear Creekecsetac scece ea cc ooe6 sie 


IMAM RK oe ces cco eB cclecn 


Eldora, Middle Boulder Creek....... 
Florence, Middle Creek.............. 
South Hardscabble Creaksese ick: 


k 
Fraser, Cabin Creek................- 
Hrasor divine). ene cece cee ve 
arichiGrecks Sie a0. 3. : suse tae 


Poose: Crack: #8. ba se ce sec asec 
Roughi Creek 2-2 aspen been shoes 
Williams River, East Fork........ 


Hierro, North Beaver Creek......... 
Hot Sulphur Springs, Beaver Creek . 
Howard, Big Cottonwood Creek..... 
abhp Baring Chicago Creek, West 
ODI oo eee ce tenn Coen e eee 


Kremmling, Pass Creek............. 
Lake City, Gunnison River, Lake 
OMG. Ss o. 6 beeen ae basa ne eee amt 
Lake George, Tarryall Creek.......- 
La Veta, Cuchara Creek............- 
Leadville, Little Homestead Creek. . 
Twin Lakes Creek . 
Wandspr Laketintio <0. caccccene, 


RV keine fete ein eieisisjaxici's = '5 ise ciate ail 
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Disposition. 


Colorado—Continued. 


Lyons, Fall Creek: cc. snssinesceeae. > 
Fox Creek: 2s522,.4. 580. cee 


Maddox, South Platte River, North 
MODK Get os eh ene eae eee 
Malta, Rock Creek.............-...- 
Marble, Crystal River... ot 
Lost Trail Creek. . she 
DYNO Crepes. Socisumamicroe mig eee 
Nast, Chatman Lake...............- 
Ohio City, Gold Creek......-- Lseaes 
Pagosa Springs, Falls Creek........- 
Hour Male Creek: 2. cc.c<500 coer 
Piedra River, Middle Fork........ 
Quartz Oreck... 5... cece un. 5a cee 
Sand Creek. soo 8 oc. no ees Dene 
San Juan River, East Fork... ..- 
San Juan River, West Fork.....-. 
DilVeEri@repk him eckson SS 
Turkey Creek oun ete: 
IW OM Creeks. e ae a: aise ee 
Parshall, Grand River, Williams 
OTE 38. «oie SO ot SO Eee 
Phippsburg, Hunt Creek..........-- 
Pine Grove, Platte River...........- 
Pitkin; Quartz.Creek. . fos. 1 2120212: 
Pueblo, St. Charles Creek..........- 
Radium, Sheephorn Creek........-- 
Rollinsville, Espy Lake............- 
Rosemont, East Beaver Creek....... 
Salida, Bear. Creek... /.5..<.000ce- 
Browns Creekeet oo oeht os ccsew sue 
Sapinero, Cement Creek........-...- 
Curricanti Creek...........- 
Mill Creek....... Been 
Ohio Creek?) ..nw28 desea? ed 
Sapinero Creek: is. cususseeesast coe 
Slate Rivers... sesse seasee fe 
Taylor/River:’ versie ee — oe 
Silverton, South Mineral Creek-...-.. 
South Fork, Alder Creek............ 
HUI CRABIES ja-5 jesse 
Enibareo Creeksc.2.ccealmsepeccens 
Pteenibeet Springs, Big Creek Lake. 


Upper Corral Lake 25.25.82. .5 262 
Walton Creek, North Fork.......-. 
Sunset, Four Mile Creek............- 
Tabernash, Cabin Creek............- 
Crooked: Creek. 22224 ae oe 
Hraser Rivers seen cec net eee 
Pole Creék... tease se sauees cscs 
Thomasville, Lime Creek.......-...- 
Victor, Number Ten Lake..........- 
Walkers Spur, Frying Pan River...- 
Walsenburg, Huerfano River.....--- 
Ward, Beaver Lake................- 
Brainard} Lakes. tess ccceme ace tea 
James Crdeki- seen ee ao 
Long (Lakes. s2aeeetee tee. cece san 
Middle St. Vrain River...........- 
Shadow: Lakes Ss foe se sexin-.2- 
South St. Vrain River. 4s 
Wray, Matheney Lake.. 
Robb Lake.-,%2-.- 3 
Yampa, Coal Creek.. = 
Middle Hunt Creek.........-..---.- 
Watson (Creeks moec tees sees a 
Youman, Big Blue Creek......... 


Idaho: Soda Springs, Blackfoot River. 
Michigan: Detroit, applicant.........- 
Montana: 


Anaconda, McCarthy’s pond........ 
State fish commission............. 
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DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


Distribution of fish and eggs, fiscal year 1918—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. 


Montana—Continued. 
Armstrong Spring Creek............ 
PEVOT. WOOP MEOOK 2a .0 2:5 «nes ,sei=relu «eee 
Snowshoe Creek...........-.----.- 
Pron OredkKop cine cones wees scersieie- 
Becket, Atherton Creek..........-.- 
Belgrade, Cottonwood Creek........ 
Pass Creek...... 5.45 Some E Sees 
Belton, Cut Bank Creek............. 
Lake McDermott..............:.:- 
Lake MeDonald.2<.:2/-.--0-1 .- 2: 
Red Hagle-Lakew--- 4... . 22. < 5. 
Two Medicine Lake......-........ 
Big Timber, Blue Creek.-....-...... 
Gouldas SV Glia saci ee ease = 
WAG TISPC LOG Ke rsm aniniats =e)Sj0<in'= ~aiart 
Upper Roulder Creek..-.--.....-.. 
Bozeman, Asbestos Creek........... 
IBBAVGG TOOK. 25.0 ons'e cod saat 
Buffalo Horn Creek..-.....-.--.-.- 
Deer Creeks a. <a ser o os sa pen sen 
East Bear Creek......--..---....- 
Middle Creek. .<.. 5. sseeoss sense 
Middle Spanish Creek............. 
North Spanish Creek.......-...... 
OISGRID RRA Ko a om aie aes = nayaet o- 
Sour Dough Creek...-....-...-.... 
South Spanish Creek-...........-.. 
eee. WUC reeks... sce 3 56 
TEU OLB Kae a ch fepearcto tains alee Jefe 
West Bear Creek.........-----.-.. 
West Fork Creek, North Branch. . 
West Fork Creek, South Branch. . 
Butte, applicant .....-...52..-0.0.-- 
Carabella, Miner Creek.............. 
Menor akpicc..sacsasasdowsc lame 
Rock Creeks... -stantineisseiee «ewe 
Chadborn, Bangtail Creek.-......... 
Clyde Park, Cole Creek.............. 
Rock Uraeks. 37 oo ya cn sehen tet 15512 
Corwin Springs, Cedar Creek......_. 
Cutler lake. ceo a0 .ic = Se te nich we beize 
Randall Take scans. faca-sees Dee 
TD WaT AK OS me <5 - oie ns sepsis oe 2 dae 
Waileys, Big Creek sacoo2 os ectree «a5 
iDgileys' Crook. 522 seems else ded? 
Yellowstone River...... ReeR cathe 
Dillon, French Creek Pond.......... 
Gardiner, Gardiner River........... 
Yellowstone River............ 
Glacier Park, Red Eagle Lake 
Hamilton, Bitter Root River... 
Blodgett Creek.............. 
Gird Creek S42 -22 vie.526 : 
Skalkaho Creek. -....- 
Sleeping Child Creek. . ee 
South Willow Creek............... 
Lennep, Bonanza Creek............. 
Musselshell River, South Fork.... 
Lewistown, Cottonwood Creek. ..... 
Judith River, tributaries of........ 
Livingston, Alkali Creek............ 
BlgQnLAKOs onc 3 Sees Sica 
Cayuse Crock. ossa-- tse serie 
Cokedale Creek.................-.- 


Lodge Grass, Lodge Grass Creek..... 

M ttan, Baker Creek........-... 
MIRO OOK oo 3. cso tiene saacaed 
fhelaman Creeks :2: ..22.<2.¢.c00d 
PREMEPEOIAOK 0). . 2 J. ose paclesace’ 

Martinsdale, Musselshell River, 
North and South Forks........... 


Number. 


SLO NE CLOT 


222332382 S3SSSSS52222883 
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Disposition. 


Montana—Continued. ’ 
Mission, Mission Creek.............. 
Missoula, Beaver Creek.............. 

Big Blackfoot River, North Fork.. 
Bitter Roo River... ..->a-a-2. > 


MimleyiCneeks sen S-\-eeepeesle = ose 
Goldi@reacks. .. ans honed setae ceke 


Mitchell, Big Sheep Creek...-....... 
Park City, Yellowstone River....... 
Perma, Burgess Lake.....-.-.-..-.- 
Pony, ‘Hanson Lake..........-.-.... 
ae Lambert Creek.-........--.... 
ill Creek, North Fork............ 
Mill Creek, South Fork............ 
Simon Creek... "= 4 = tees sacteses 
Strawmerry Creek. 2: Sach tess esene 
Saltese, Big Sunday Creek..-..-.....- 
Dominion Creek. .scen si acese.Jsde 
Packer Creeks. 25 eecoe eew eae. c 
Packer Creek, East Fork.......... 
Packer Creek, West Fork..-....... 
Sb, teapis Vere <= 5502 sess ete 
BilveriCreekseess- each s: is setnses 
Sixteen Dry; Ckoek. css sc sans ome 
Bprinp Creek. te ss ete se 5s sensi 
Soda Butte, Soda Butte Lake.....-. 
Stevensville, Ambrose Creek ........ 
Bass Croke: 2 088) © eee foe on ween, 
Bitter Root River, Middle Fork... 
Gold! Creeks. 22 st eae es) betes 
Mi Creek tonto ge Soe os. Sex ee aero 3 
Sawmill Creeks. : 2c. s-'.. 2 + enews 
Three! MuileiCreeks.- 2 2'4~ 222 wao2- 
Thompson Falls, Cabin Creek. ....-. 
Taft; Rainy Creeks. sci teien s<<oc oa = 
Randolph Creek..........--------- 
Townsend, Crow Creek.....--------- 
Groyson)| Creek <<a oeisige ee eee 
BUA VICOB Kia cio cic ae wis om ate tami 
Whitefish, Swift Creek.....-......-. 
White Suphur Springs, Eagle Creek.. 
Eight Mile Creek...........-...-.- 
Hour Mile Creeks. 23222-0222 
iitile birch Creek... s... =. uss 
SHH PHU Veen =. 5 tae eterna asia 
Willow Creek.....-.-. aS aiaes aise 
Woods Gulch Creek. - z 
Wilsall, Crandall Creek... 
Daisy Dean Creek.-....... be 


Horse Creek, North. . -:..-.-.-<--- 
Horse Creek, Upper..-...--------- 
Little Muddy Creek......-----.--- 
Porcupine Creek .....-.----------- 
POON CLOGK | oc cre cin eas elias armto stare 
SHields Riversns-secteca tt ones =. 
Shields River, South Fork......-.. 
SmithiCreek © 2: scss-essieme > vata 
Winston, Beaver Creek...... ese 05s. 
Nevada: Ely, State fish commission... 
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S28588328 


+5,000 
#50, 000 


30 DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


Distribution of fish and eggs, fiscal year 1918—Continued. 
BLACKSPOTTED TROUT—Continued. 


Disposition. Number. Disposition. Number. 
New Mexico: Washington—Continued. 

Buckman, Frijoles Canon Creek. ---- 6, 000 Aberdeen, Wynooche Creek......... 7,500 

Carrizozo, Ruidoso River......- 12, 500 Burlington, State fish commission - - *100, 000 

Chama, Brazos River... 2,500 Colville, State fish commission .. .... *25, 000 
Chama River....... 2,500 Cleelum, State fish commission....-. *25, 000 
Chamita River... 2,500 Fisher, Simmons Lake......... 3, 000 

Cimarron, Cimarron Reservoir 7,500 Kelso, Coal Creek. ......- 20, 000 
Little Ponil Creek.........-- 28) 10,000 || Orting, Miller Pond... .... 5,000 

Cloudcroft, Monument Canyon Creek 7,500 Seattle, Snoqualmie River. -... *25, 000 
Scott Able Canyon Creek-.-....--.- 7,500 Spokane, Shelley Lake.........-...- +14, 000 

Embudo, Embudo Creek. 8,000 Stevenson, Little White Salmon 
Junta Rio Creek... 8,000 River. ..ii.- 3, 000 
Rio Pueblo......... 16,000 Rock Creek... - 3,000 
Santa Barbara River..... 16,000 Wind River....-.. 4,000 

Folsom, Dry Cimarron Rive: 2,500 Tacoma, Bay Lake. 4,000 
Trinchara Creek........-.- 7,500 Bergh Creek... ..- 2,500 

Glorietta, Holy Ghost Creek 12, 500 Carney Lake. 4,000 
Jacks Creek..... “sac 12, 500 Clear Lake....--. 4,000 
Pecos River.......- 7,500 Clover Creek. ...- 5, 000 
Rito Trita Amarilla 5, 000 Crescent Lake....-. 4,000 
Winsor Creek..... 5, 000 La Camas Creek...... 2,500 

Jarosa, Costilla Rive 22,000 Little Mashell River. . - 4,000 
Rio Colorado. . 10, 000 Little Ohap Creek......-....-2..-. 2,500 
Ute Creek..............- 4,000 Mashell River. ........--.-.-----.- 5, 000 

Las Vegas, Gallinas Creek. 10, 000 Minter Croek.: ...-.).- dees 4,000 
Mora River 5,000 Orting dakes..- U2: ee. seneneeee 4,000 
Rio de las Casa... - 5,000 South@reek. 22-22-22. neeeusees 3,000 

Perea, Nutria Creek. 10, 000 Spanaway Creek.....-.----..-.... 4,000 

Raton, Lake Maloya. . 6, 000 Tanwax Creek... ..-<s2-setseoda 5, 000 
Sugarite Creek........ 6, 000 Vancouver, Big Tree Creek.......... *25, 000 

San Marcial, Nogal Creek 15,000 JOHN Creek. -2a--2s0-cone see aeee 5,000 

Santa Fe, Nembe River. 8,000 Little Washougal River........... 8, 000 
Rio Medio..........- 8,000 || Wyoming: 

Santa Fe River........-.-...2--.- 8, 000 asin, Paint Rock Creek and 
Tesuque River........--.--------- 6,000 branehes= <<. =. anes -seeqee eee ae 20, 000 

Taos Junction, Little Rio Grande. -. 2,000 West Tensleep Creek.......-.-..-- 7, 500 
TCA, 011s) hae aes enc ne ree 2,000 Bellefourche, Sand Creek............ 710, 000 
Rip CRIquitos.s 5h<t 22-6 eee tee 2,000 Clearmont, Clear Creek......--...... 45, 000 
FEO HONGO. 2 ete eease esos ne see 4,000 Cody, Anderson Creek.........-..-. 2,500 
IO WalecifOs esac. ede S ee reeeeee 8, 000 Gray Bull River: << .-..---c.sfoecs f 7,500 
Taos Creek. . 2... ie .5 e02eennne===cr 8,000 Murray Creek 202.2 ico 2=eseuc an 7,500 

Ute Park, Bitter Creek..........--.- 8,000 Shoshone Lake.........-.-----..-. 7,500 
Cimarron River........---..------ 12,000 Shoshone River and branches. .... 17,500 
Goose CreeK......1.22-2-5-ee-<2-2- 8,000 WO00d (Rivers i. 262. ce.<--5=seees 5,000 
Red River.........-..---- eases eee 20,000 Jacks Creek, Jacks Creek..-..-...... 13,000 

New York: New York, Aquatium. ... *20, 000 Lander, Baldwin Creek............. 73,000 
Oregon: Big Wind River................+.4 4 

Antelope Lake, Antelope Lake...... 7,500 Horse Creek. « 2 2s820o5 2 oe eee 8, 000 

Clackamas, Molalla River.......---- 18, 000 Little Popo Agie River............ 73,000 

Estacada, Clackamas River.-..---..- 10, 000 Little Warm Spring Creek. ....... 78,000 

Oregon City, Deep Creek.....----.-- 8,000 Popo Agie River and branches.... 79,000 
Mill Creek sivas Sialeses= 9= = omens s= =m 18, 600 Slate Creek:-- eos 2202. sees oe +8, 000 
Molalla River-20: =. .t-sssche- sees 10, 000 Twin Creek. . 22-2 <5: 5-2-eeesabes 73,000 

Trail, Rogue Rivers..s: 2. ssesascs es 11, 500 Warm Spring Creek...........-..- 8, 000 

South Dakota: ‘Willow Creels =... 2... ==. ees ae 8,000 

Englewood, Box Elder Creek and Parkman, Gulch Creek... ........... 75,000 

DEanChGse- eee ae ece eres coe 714, 000 Ranchester, Big Goose Creek, East 
HSUO COOKE tc- 4 cceucus= sue eeease +4, 000 and West Forks. .-2: 2... 2. 2.2224 - 710,000 
Jim) Creek=seeescesencectaseeee oe 76, 000 Bull Creek: S522 Fi asa es 72,500 
Little Elk Creek. ....-..-..-.2:--- +6, 000 Fool Greek: “2aay ivi y este t 2, 500 

Piedmont, Little Elk Creek......... +6, 000 Linke Creeks... 25-55 ex sos be ees Se 2, 500 

Pringle, Beaver Creek......--..----- 75,000 Wick Oneeke. = od s2.5 G2 AP 208 5,000 

Rapid City, Lower Box Elder Creek. 76, 000 Little Goose Creek.............-.. 5, 000 
Lower Rapid Creek......-....---- +6, 000 Tongue River, North Fork........ 5,000 
Lower Springs Creek......-------- 76, 000 Willow Creek.......... eS eee 2,500 
Rapid) Greek: 2 .-cvcersen cee saeeacts +6, 000 Rock Springs, Fremont Lake. ...... 15,000 

Rochford, Castle Creek.......-----.- +5, 000 Halfmoon Lake.............22...- 15,000 

Spearfish, McLaughlin Creek. ...-.-. 76, 000 Saratoga, Silver Lake............... ~ 14,000 
‘Ralphs Branch. .222.s.-sssereenes +6, 000 Sheridan, Jackson Creek. ........... +5, 000 
Spearfish Creek, Cooper Branch... +6, 000 State fish commission............. *200, 000 

Sturgis,-Parker’s pond............-. $2,000 Sundance, South Miller Creek....... +10, 000 

Wan Pleasant Willow Pond...... 72, 000 Yellowstone Park waters............ 1, 975, 000 
as on: 

Aberdeon, East Hoquiam River..... 7,500 *1, 090, 000 
Hoquiam River... /ii55. c83s252 7,500 Tobalas ts yardtasss esses. ft 0 73,821, 000 
Little North Creek............-... 5 1, 878, 500 
North Fiver: .s0..etsveeneneece 7,500 


@ Exclusive of 18,000 fry and 7,000 fingerlings lost in transit. 


’ 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


LOCH LEVEN TROUT. 


Disposition. Number. Disposition. Number. 
Colorado: r 
Norrie, Chapman Lake.............. 30, 000 
Thomasville, Charles Lake.......... 26, 000 
LT LS eS oe 56, 000 
LAKE TROUT. 
Colorado: Minnesota—Continued. _ 
Ivanhoe, Ivanhoe Lake............. 10, 000 Susie Island, Lake Superior......... +400, 000 
Leadville, Twin Lakes.............- 40,000 Two Harbors, Lake Superior... ..... +750, 000 
Illinois: Spring Grove, State fish com- New Hampshire: 
mission...... aAiseagaie< as got aoe *100,000 Bristol, Newfound Lake............ +3, 000 
Towa: Lansing, State fish commission. *50, 000 Enfield, Mascoma Lake............- +2, 000 
Maine: Laconia, State fish commission... ... *100, 000 
Big Lake, Big Lake................. +10, 000 Lebanon, Crystal Lake.............- $2,000 
Dedham, Manns Brook. ............ 38,000 || Pike, Lake Tarleton................ 1,722 
LLLP [i iene. 38,000 |] New York: re 
Grand Lake, Grand Lake........ ie 718, 570 Albany, State fish commission... .... #11, 766, 000 
North Belgrade, State fish commis- Au Sable Forks, Crystal Lake....... 713, 330 
SIGNS ek canines matsacletnels s «Besa *100,000 Silver Lane. cesses sess2- eek = 710,000 
Massachusetts: Bear Point, Lake Ontario........... 7992, 250 
Lee, Greenwater Pond.............. se Charity Shoals, Lake Ontario....... +702, 900 
ABTOUUIAKC soa nine min ainemacaers ee 1,500 Dutch Point, Lake Ontario. ........ +340, 000 
SHAW PONGs oad oc aa. see). Pole 71,500 Fox Island, Lake Ontario..........- $762,750 
Stockbridge Lake............-...- $1,500 || Gabriels, Clear Pond...... at Ane, ” 000 
Michigan: Galloo Island, Lake Ontario.........| 427,950 
Alpena, Lake Huron................ 175,000 Gloversville, Lake Pleasant......... 715,000 
Big Rock, Lake Michigan........... 8,325, 560 Sacandaga Lake..................- 715,000 
Cathead Reef, Lake Michigan. ...... 7301, Grenadier Island, Lake Ontario. . ..- 42, 254, 400 
Charlevoix Reef, Lake Michigan....| 5,962,120 Hardscrabble, Lake Ontario. ....... 7330, 750 
Cheboygan, Lake Huron...........- 200, 000 Hayes Point, Lake Ontario. ........ 7344, 250 
Mackinaw Straits................- 150, 000 Hopewell Junction, Sylvan Lake.... +20, 000 
Covington, Warm Lake............. +8, 000 Lake Placid, Lake Placid........... 715,000 
Escanaba, Lake Michigan .......... +300, 000 Long Lake West, Loon Pond. ...... *50, 000 
Fishermens Island, Lake Michigan..| 43,325,560 Pigeon Island, Lake Ontario........ 7283, 500 
Fish Island, Lake Superior.........- 5 Port Henry, Clear Pond............. +30, 000 
Frankford, Lake Michigan.......... +300, 000 Port Jervis, Bauer Lake......- ees +10, 000 
Harbor Beach, Lake Huron......... +100, 000 Stony Point, Lake Ontario.......... 71,181, 250 
Houghton, Lake Superior.. nikiy oboe 7625, Tibbetts Point, Lake Ontario....... +40, 800 
Trishmans Grounds, Lake Michigan..| +1, 108,520 Trumansburg, Cayuga Lake... ..... $37,500 
Iron River, Iron Lake..............- 710, Westport, Ledge Lake.............. 712,000 
Pickerel Lake......... ciecgtere eee +8, Wawonaisa Lake.................. +12, 000 
Long Point, Lake Superior.......... +800, 000 Willsboro, Warm Pond............. +20, 000 
Manistique, Lake Michigan. ........ +200, 000 io: é 
Mission Point, Grand Traverse Bay.| 71, 108,520 Kellys Island, Lake Erie............ +593, 000 
Munising, Lake Superior............ +625, 000 Putin Bay, State fish commission... *700, 000 
Nine Mile Point, Lake Michigan....| 71,108,520 |] South Dakota: Fruitdale, Orman 
Northville, State fish commission. ..| *2, 550,000 EPR OIV OU ergata rites aoe sree me aen te 4,275 
Presque Isle, Lake Superior...... San 7625, 000 |] Vermont: coal 
Rock Harbor, Lake Superior. ....... +800, 000 Cambridge, State fish commission. . . 300, 000 
St. Ignace, Mackinaw Straits........ $175,000 Middlebury, Lake Dunmore........ 73,000 
Tioga Siding, Big King Lake........ 78,000 || Washington: Chewelah, State fish 
Little King Lake.................- +6, 000 CORANISSION = 272257 s252s 22 scocccece *300,000 
Tobins Harbor, Lake Superior. ..... $585,000 |} Wisconsin : 
Vanderbilt, Pickerel Lake........... +10, 000 Brule River, Lake Superior......... $240,000 
Washington Harbor, Lake Superior. +700, 000 Lake Millicent, Crystal Lake. ....... 10,500 
Wrights Island, Lake Superior...... 800,000 || Pembine, Lindquist Lake........._. 8,000 
innesota: ; Mamihin Lake. ;:22-:--.-000 ere 6, 000 
Beaver Bay, Lake Superior...... se +300, 000 Port Wing, Lake Superior. ......... +1, 000, 000 
Chicago Bay, Lake Superior........- 450, 000 Sheboygan, Statefish commission..| *5,402,000 
Clearbrook, Peterson Lake.......... 10,000 || Three Lakes, Mary Lake............ 8, 000 
Steenerson Lake. ......-.......-.- 6,000 Wyeme : 
Duluth, Lake Superior.............. 1,500 ander, Little Popo Agie River..... 28,800 
Ely, Eve Lake.............-..- ae 10, 000 IMCCaTtny SBke : 35.5.0 ec ecccnes ce 2,000 
Fishermens Home, Lake Superior... +800, 000 Moceasim Lake: sc2sio00 2 oc. 0 i ease 2,000 
French River, Lake Superior........ 750, 000 Shoshoni, Bar Gee Lake........... 2,000 
Grand Marais, Lake Superior. ...... 450, 000 —__—_——— 
Grand Portage, Lake Superior. ..... +400, 000 *21,718,000 
Knife River, Lake Superior......... +750, 000 Ratates iitenses5s25755c4d228 5 See +39, 599, 200 
St. Paul, State fish commission. . ... +300, 000 226,797 
Sucker River, Lake Superior. ....... +750, 000 


a Exclusive of 50,000 fry lost in transit. 


160695°—20—_9 


32 DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


Distribution of fish and eggs, fiscal year 1918—Continued. 


BROOK TROUT. 


Disposition. 


Alaska: Juneau, applicant............-. 
Arizona: 
Flagstaff, Oak Creek.........-..-..- 
Globe, Ash ‘Creek. = sc acbeescecccne= 
Tucson, Sabino Creek.........------ 
California: Point Reyes, Lime Gulch 
Crooks iccccceceeaate bees ccc ee reece 


Alamosa, Rio Grande..........-.-.- 
Aspen, Fall Creek..... ax 
New York Uakel sae wees sccceeeee 
North American Lake............. 
Austin, Currant Creek..............-. 
Surface Creek, Middle Fork....... 
Tongue Creek. s2- 5: s.02 tek eee 
Bailey, Platte River and tributaries. 
Prossers Lake. ..ccs0: estat de acee 


Bowie, Hubbard Creek.............-. 

error Creek... 2 se. Sinewee ones 
Buena Vista, Cottonwood Creek..... 
Canon City, Beaver Creek........... 

West Beaver Creek..............2. 
Carbondale, Snowmass Creek........ 
Cascade, Cascade Creek............. 
Cathers Springs, Fountain Creek.... 
Cimarron, Big Cimarron River...... 

Lake Number One................ 


Little Cimarron River, East Prong. 
Clyde, Middle Beaver Creek......... 
Colorado Springs, Bentall’s pond. ... 

Doners Pond... Wek Pecerwacecs 

Glen Eyrie Lakes. .............-.- 

WNurseryPonde-:.. coves oetee a 
Cotopaxi, Lake Creek Lake......... 
Crossons, South Platte River........ 
Durango, Florida River............. 
Edwards, East Lake................ 
Eldora, Lake Eldora................ 
Eldora Lake, Middle Boulder Creek. 
Fort Collins, Cache La Poudre River. 

Cache La Poudre River, North 


t 
nasser blG@Ieok. 2. =. secc0 en seca nas 
Raneh Crepic: = 2e2e. loses cecaccoue 
Granby, Stillwater Creek............ 
Grousemont, Platte River and trib- 
Po dear neat aidlw ants oe en ais 
ypsum, Gypsum Creek............ 
Hartsel, Antero Lake. .............. 
Hotchkiss, Crystal Creek............ 
Ivanhoe, Ivanhoe Creek. ............ 
Tvanhoe Lakerc oe toes. ccc cence 
Morman Lake.o22 3.220 jnck coecee 
Lake George, Turkey Creek......... 
Laramie, Mcintyre CTOGS. Fo Scope 
MeiIntyre Lake: 252s lace ven 
Leadville, Busk Creek.............- 
Bimipire Creek <a scc..ode2 es ceteeeee 
Musproyvelakeszs: cc.tceccs sencuee 
Turquoise Lakes... occ. ccsscee cee 
Loveland, Big Thompson River... .. 
Malta, Crystal Lake.......5......... 
ake Creekssadccccswacnsesosceee 
Mancos, East Mancos Creek......... 
Meredith, Jakeman Creek........... 
Midland, Loshbaugh Lakes......... 
Mineral Hot Springs, Wild Cherry 
Creek Wiakpa.c0s0cesateowtecereeed 


Colorado—Continued. 
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Connecticut: 


Disposition. Number. 


Minturn, Two Elk Creek. ........... 
Nast, Frying Pan Lake............. 
Frying Pan River, South Fork.... 
Tyanhoo Creek: =\25)deeo ete eee 


S32n 


8 S8SSSSSSSSSSSSSSSE232E228 8223 


0: 

Norrie, Deeds'Creok:. 3: -.2<2..0.2-.: 
Erying Pan:River. <i. ct shee ce 
Bavaredbakesc ete pencusape sue 

Oak Creek, Silver Creek...........-. 

Ophir, Deep Creek.................- 
Walsan Creek pact. apene eee 

Palmer Lake, Butler Pond.......... 

Pitkin, Quartz Creek... ....-2......- 

Placerville, Beaver Creek...........- 
Nattirita Creekvceie 26st hee 
SaltadoCreeky 5. ; cis tec ceeesees 

Placita, Lily. Lake. 2.0... ocoaeueee 
Mountain View Lake.............. 


mb — i _ boi i 
PLLP LS PLO LAA RWARSH 


SS 


Turkey Credkeut seh 2s ee ee 
Rosemont, Engelbrecht Lakes. ..... 
Ruedi, Ruedi Creek................. 
Saderland, Gould Creek............. 
Salida, Cochetopa Creek............. 

South Arkansas River, North Fork. 
Sellar, Cunningham Creek........... 
Shawnee, Platte River and tribu- 

WATIOSE «od oo conn SRL eA, Wee ee 
Silver Plume, Clear Creek, Middle 

OWES cis becksccenpeaeGel cee: Goes 
Singleton, Singleton Lake........... 
South Fork, Rio Grande, South 

Horkses:. os. wicks eee 
Steamboat Springs, Summit Lake... 
Stoner Creek, Stoner Creek.......... 

West Dolores River............... 
Texas Creek, Spruce Creek Lake... 
Thomasville, Engelbrecht Lakes. ... 

Fairview Lake...........-----.... 

Lime Creeks.) 5.225 sce eRe ee 
Timber Spur, East Dolores River... 

West Dolores River............... 
Vanadium, Big Bear Creek.......... 
Vieter; Bison Lakers. 32a 

East Eight Mile Lake............. 

Huehlitt’s pondssoss tte 

Skaguay Lake. .cccs2.2euch tity 
Ward) Dutk Lake: =e! 

Goose Lake::...... -sahsvewts Phe 


Silver Lakes,c./...8 98.2 Reo ee 
Works Tale o2 ase o-ccioaat eee 
Weller, Platte River................ 
Westcliffe, Venable Lake............ 
Whitewater, West Creek............ 
Woodland Park, SevenSprings Pond. 
Trout Crees ac.sascxiccewa- deseo. 
West: Creekos-.. <.....ccs2es5 ess 


Yampa, Fish Lake. .........2.2.2..2 


bot beat 
Rano Sad 
ee 
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Trout Brook, branch of........... 
Jewett City, Broad Brook........... 
Madison, Neck River-............... 
New London, Great Brook.......... 
New Milford, Kent Hollow Brook... 

West Aspatuck River............. 


3 


Simsbury, Salmon, Bissel brooks.... 
Unionville, Mill Brook. -............. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. 


Connecticut—Continued. 
Wernon; Box Brooks. 2... ose. 0 ae 
Wauregan, Blackwell Brook........ 
Georgia: 
Lakemont, Big Cove Creek......... 
Nacoochee, Crumley Creek.......... 
Idaho: 
Drummond, Condah Creek.......... 
Harvard, Palouse River, North Fork. 
Hayden Lake, Hayden Lake........ 
Humphrey, Beaver Creek........... 
Idaho Falls, Teton River... 
Kooskia, Ingraham’s pond. Be 
Naples, Fall Creek........ == 
Preston, Bear Creek... is 


For. 
Weiser, Mann Creek.-.......... Sees 
Monroe Creek....--....... emwedees 


Iiinois: 
Anna, Hudgens Creek. .......-.-.--- 
Moosehead, Mill Creek.............- 
Indiana: 
Michigan City, Palmer Creek. ....... 
SpENE Brookcsec2 o suare Sie eg 
Valparaiso, Willow Creek........... 
Towa: 


Pansing, State fish commission... -.. 
Spring Creek 
Kentucky: ¥ f 
Harlan, Cumberland River, Martin 
Fork 
Maine: 
Attean, Attean Lake................ 
Bog Pond. 
Clearwater Pond. 
atehery Brook. .<.--<.0c-2-60- 
MIMOSG RONG ccesc vase ccewaemuceness 


Phompson Brook... <2..5sceess=--2 
Williams Brook........-.. Seen Scoc 
Augusta, Lake Cobbosseecont 
Bar Mills, Silver Brook............. 
Belgrade, Great Lake..............- 
Long Lake 
Bigelow, Big Island Pond........... 
El] Pond. 


wwe e ese w cere ses eee-e-e 


Mount Bigelow Pond............. 
PROCKME DN Gs san = yoo ee 
pring Wake Heo: so 554 SRS Poe 
eshCanrythond-m 5 es J-s0acc2: 
Bingham, Pleasant Pond........... 
Bluehill, MillBrook................ 
Bridgton, Keyes Pond.............. 
Brownfield, Little Saco River....... 
BHaparas BIVeL =. sss eee 


Bryants Pond, Lake Christopher. .. . 
Camden, State fish commission... .. 
Corinna, Alder Brook....... 
Craig Brook, Partridge Pond. 
Dedham, Branch Pond............. 
PhUNips Laken. - <4. cies s-228ee 
Dexter, Goulds Pond............... 
Howard Brook............ Soe 


Eagle Lake, Eagle Lake............ 


Wumber. 


Disposition. Number. 
Maine—Continued. 

East Orland, Craig Pond........... { 750, ” 
Cully Brood. S285 > 3 ot Oe A 400 
PipaniseOndssssh 35 Ko 541 925s £00 
Patven Brooksssg2s5s2222 2425s 523 +4, 000 
PAllensPONOes a ss2ssoIcsrodce sl ae +10, 000 
HOG OMG Sate ts aes ote 600 
WardswellBrook........2........ 200 

Ellsworth, Branch Pond............ +50, 000 
PAu erin PONGasL i ee. ket ee oleee +93, 000 

Farmington, North Pond........... +7, 200 
WenISOTNIS cele ser nde nd oe SAE +5, 400 

Fryeburg, Clays Pond.............. +3, 600 
PcIns EB RGGkRe ee tk se ee 43, 600 
Little Saco River... .............- +3, 600 
NVarOSHROTIC ae es 5 one ni 73, 600 

Greenville Junction, Arnold Pond... +12, 000 
Crash we Onde see ee 712, 000 
BIChoNOndie sess coke e teens eS 718,000 
Hathorn Bog Pond............... +12, 000 
Horseshoe! Ponds: -- sete 712,009 
Mass Bog Pond':. 2-22-22. - 202-5 ze +12, 000 
ROT OMCs sean ee es cee nel 718, 000 
SIU TU 2) S05 (0 Bers eres el pee ae 724, 000 

est: Cove Brookts:--2 222.22... e- 724, 000 

Harrison, Crystal Lake.............. +5, 000 
daa (28 WE ese ae ae Se oe hehe 75, 000 

Hojeby Barrett) Pond <<. 22 0 Se $2,500 
Big Wish Ponda cusices seas tank $5,000 
oe Drookwesee ees. sek kee +5, 000 
Cedar Ponda.iws. soe 2S. oe ~ +2, 500 
ish Pond teeta kee 75, 000 
Gulf Brook. . 2,500 
Holenibake.<22255 22-2352. sates 5,000 
dndiantPond=ses2*.n2ecks2snea2 +5, 000 
WiorigsRond aaa Sih cane stesso +5, 000 
Bowell:Pond ests kee kan se: ee! +5, 000 
Moose Rivenss scetese ere eee: +10, 000 
Round Ponds? wot. 2 Zo 2 od $2,500 
Sherman) Porid!:..22,22-6-5: 20 52)2 5,000 
Murner PONG snes sse¢scesee sag 555. +10, 000 
Twin Island: Pond: :25-::<:55.1/2! $2, 500 

Island Falls, Mattawamkeag Lake. . +10, 000 

Jackman, Alder Brook Pond........ L $7,500 
Benjamin Pond. 22225223222... $2,500 
HIStGh ONG a 7853.25 Pe eae Uke Ce +7, 500 
Gilbert: Brooks: -ss-¢ci2es222224.5% +5, 000 
Heald Pond) <2 sscssioek cic ce ee. +7, 500 
Horseshoe:.Pond. 2.221522 2282ee2 72,500 
uther PONG: c32 555200 e- eee +7, 500 
Mud Pond = s:scc22sc8¢ 227 5es5ec0.- $2,500 
Dandy, BLOOkKka.-32c52c8cn ce cee ls: +7, 500 

Kineo Station, Carry Brook......... 78,000 
Scotean Brook... .22:0222. 0222.2! +4, 000 
Tomhegan Brook .-..: -::::222::c2-. +6, 000 

Lincoln Mills, Alder Brook.......... +5, 000 

McGeorges, Cathance Lake. ......... 72,500 

Monmouth, Cochnewagan Lake... .. +7, 200 
Purgatory Pond 500 
Band! Pond... .2:sias2ssesecheeseon 300 

Norcross, Henderson Pond.......... +7, 500 

North Anson, Embden Pond........ 6, 000 

North Belgrade, Messalonskee Lake. 710, 800 

North Sedgewick, Friend Brook..... +5, 000 

Oquossoc, Rangeley Chain of Lakes. 4,000 

Otis; Great Brook: <..:255e!:. 1. +267, 200 

Portage, Portage Lake.............. 78,000 

Presque Isle, Arnold Brook... ...... +7, 500 
Presque Isle River...-..22..2.0) 25. 717, 500 

Rangeley, Gull Pond................ 74, 500 
Orbeton Brook..........0csdece22005 74, 500 
Saddleback Lake.................. 9,000 
PPO ROH tee ow. sticastoncts cee 73, 000 

Saco, Boothby Brook............... 200 
BUTNAM BrOOK se janiwontoreteeuace 200 
BUZZOll BrOOK. oo ciearciviesgcae fe ts 200 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Maine—Continued. 

Saco, Cold Spring Brook...-.-....---- 
Davis Brovkwvecccsceseeete acer 
Diamond Spring Brook.......---- 
Foss Brook... /2vacanetceseecs secu 
Ai Brooke ee eee es cece. soe aee 


Smith Brooks. ees oace<slewass senna 
South Windham, Black Brook.....- 
Doles Brooksseace ss ape eees 


Sete Ses eee cows eae 
Boring, Hollingsworth Run......... 
MoGulls Runic32: Siscceceaacacsce=s 
Ellicott City, Oakland Branch...... 
Frederick, Braddock Creek........-- 
Mishing Cregk2<t <2. Ske ccedack fase 
Glencoe, Stony Run...............-- 
Harman, Clarks Brook............-- 
Highfield, Cascade Creek........-.-- 
Relay, Bull’ Branch =: ...252.2..<---. 
Riderwood, Unknown Branch...... 
Overshot Branch. ooo. co ce cccc ke 
1300) BYES tp Bis 0 a a 
Rocks, Hollow Rock Creek.......... 
Lagrange Creek........... Aanateties 


Histon Oo Ss PONG... - csc. s.cccd 
Turnpike, Green Branch..........-. 
Massachusetts: 


Swift River, East Branch......... 
Cushman, Long Plain Brook........ 
Gardner, Popple Camp Brook....... 

Sanders Pond >... 2. s0<.s%5..058 
Greenfield, Mountain Pond......... 

Stone: Creeks. 2222 o2t a anencceece hoe 
Hartsville, Konkapot Creek......... 

Swann Brook. <5 2s.escecececaes 
Holyoke, Bachelder Brook.......... 

‘Crosby Brooks. 2-2: sh seem. eases 

Spruce Corner Brook.............- 

Stony Brook... 2c J. .2-ve5.-seneees 
Kingston, Soule Pond............... 
Lee, Beartown Mountain Brook..... 

HastiLee Brook: 3.25... <.sseseen ae 


es 


ashington Mountain Brook..... 
New Bedford, Doggett Brook....... 
Parker Brook .. = dcwndaconedsancdee 
Woed Brook 2.5. che eet Sec eee 
Northampton, Shaw Brook, West- 
field ‘Branche 2.6/2.) .usesese 232 
Walker’ Pond... ..<. cheas! Sees 
North Dana, Silver Brook 
Pittsfield, Clark Brook 
Bnaker ‘Brook. =. 2... ¢ cc52<<-555-55 
sboro, Butterfield Pond........ 
Michigan: 
Baldwin, Baldwin Creek. ........... 
Bessemer, Myers Creek.............. 
Beulah, Platte River... ..-:..---.<20 
Black River, Black River........... 
Boon, Wharler Creek................ 
Brand, Weldon Creek.............-. 
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Disposition. 


Michigan—Continued. 
Bruce Crossing, Johnson Creek ...-.. 
Cement City, Wheaton Pond.....-.--. 
Clare, Tobacco River..........-.---- 
Copemish, Little Bear Creek....-..--. 
Covington, Case Creek........-..--- 
Dreher Creek ..5 sis .sne<ecnsncccens 
Kelsey: Creek... sss..<caasebaaaees 
Rock River sta.2.dseen6-22 25 ees 


East Tawas, Cold Creek.........-.-- 
Silver Creek... -...5,.-.-weweseaeese > 
Elmwood, Thirty Three Creek. ..-... 
Emery Junction, Au Gres River, 
Hast) Branch:. 5 \2.2<sesaesseeesete 
Farwell, Chippewa River.........-- 
Gaylord, Au Sable River and tribu- 


Pigeon Riveries. -ceosesun eee 
Hale “Hale Creek... 202 o0cessense see 
Smith (Creekivrs sc. csieeacaccocseeee 


Hartford, Hart Creek, East and 
West Branches................-..- 
Hillman, Bullock Creek............. 
Pak@iCreeks) 2b ceo -emeseeseas 


Indian River, Spring Brook River. - 
Tron River, Cook Run.........-.-.-. 
Tron River, Branch of.........-.-.- 
Paint River..22. <2. eaccseeee soe 
Ironwood, Black River.............- 
Montreal River............... oes 


Clover Credkic 225592 eet 
ANMOM Creeks =< osan eee eneseee 
HONOT OOK ge soso oo So Ee 
Honey Croek tei. ast bo eee 
Jimmie Thomas Brook........... 
Jones Brook: J.<.. Sess Seeesseeee 


Mekinnoy @repk....... esc. feeeee 
PPUPBOTC PEO Kee >aregge Por ere 


Perch Siding 
Reed City, J ohnson Hewett Brooks... 
Roscommon, Au Sable River, South 

Branch ... 22 s.scecebeedat@erieee 
Stager, Stager Creek.........-......- 
Stager Junction, Naults Creek.....-. 
Thomaston, Spring Creek .....-.-.-- 
Thompsonville, Betsey River...-... 
Tioga Siding, Hickey Creek. 2.52. 

Tioga Creek soto cameeeeee .2e2 
Wingleton, Kinne 

Pere Marquette 
Yuma, Slagle Creek...........-...-- 

Minnesota: 


Cold Spring, Cold Spring Creek...... 
Dakota, Dakota Creek.............. 
Richmond Creek..........-.-.---- 
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Distribution of fish and eggs, fisal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. Number. 
Minnesota—Continued. Montana—Continued. 

Dover, Drake Creek .......:.......- 3,000 Bozeman, Baker Creek.............. 3,000 
Holdridge Creek........... . ates. 1,000 Batinl Gredk. 550052525 1a. eee 1,000 
ae = as waves saanncateeeene Lo Haus cece vadee ste. ee ee 3,000 

anon Creek. 52 .6caecaaaun sere , TIGERS CLORKS Joeaccssacs seen Neen 3,000 

Duluth, Woodland Creek........... 74,000 Canty Creek nosy y2 22200. ae 3, 000 
Woodland Creek, West Branch.... 72,000 Carlim@resks 52742205 2 Vale 1,000 

Ely, Burntside River.............-- 74,000 Cockrell Creek. ..............-.-- 1,000 
Lonstrot Creek, East and West etone re reine LA SRST A AAS Pee e 1,000 

Branches... scscsche orececcsn ess ? EY COOR: 5 sca Se senate ete 10, 200 

Highland, Little Gooseberry River. . 74,000 Wish Crepkess25 3525. .42 280i Puig | 1,000 

Knife River, Nepissiquit Lake...... 73, 000 Heeb: Creokiesssis:s2552280il 1,000 

Lewiston, Enterprise Creek........- 1,500 Jackel Creek....................-. 1,000 
Ferguson Creek ss..cccceccceteeee 1,500 lansing replica... ss shs) Pa eee 1,000 
Hemingway Creek..............-- 1,500 McDonnell Creek... .............- 1,000 
Johns Valley Creek..........-...-- 1,500 Martin Creek..................... 1,000 
Pind Creek! s2sssiecascse case ek 1, Bo — ae SORE REE PEER Ue Ra cies 6,000 
Hush) Creeks 355532553262 220e2 so PROM EOOK Soi 3525 Cee ee See 3,000 
Whitewater Creek and branches... 4,500 Pashe Creeks 261252550) 42 1 1,000 

Minnesota City, Bear Valley Creek... 1,500 Smith Creeks 1s55sa5.552452 0202 1,000 
Middle Valley Creek............-- 1,500 BLOry| Creeks) 3706 5.00, 359922. eS 3,000 
Rollingstone Creek..........------ 1,500 Stuckey Creek.................... 2,000 
Ba valor Gent S18 13300 || oo Gros eect 17000 

peltz Valley Creek............... 29 CLES HICR REC ach ie i Spa Day ) 
Straight Valley Creek........... aS 1,500 Bruno, Musselshell River........... 625 

Rushford, Axness Creek...........- 1,000 Butte, Bison Creek. ....-........ 1. 3,000 
Cooledge Creek..............------ 1,000 || Carabella, Green Lake.........__1.. 2, 100 
Grains Creek: $252: s2ic2.8) Mas oe 2,000 Corwin Springs, Cedar Creek.____ |. 500 
Daley Creek........... bas eT 1,000 Cutler Creole eek Lo sr ee aa 250 
Ferguson Creek...........-------- 1,000 Dell, Sage Creek.................... 1,250 
Gatiney-Crecks 22: 2252252 780) LY 1,000 Dillon, French Creek Pond....___. 500 
Hemingway Creek. -:-.2....2122.- 2,000 Rattlesnake Lake 1,000 
Meade Creek 222222508555 <:55 8° 1,000 Dixon, Ninepipes Lake 900 
Onsting Creel: 253: . 523225 1,000 Papi take le) 900 
OnboimiGreeki=-s2 55525252 an ee 1,000 rummond, Flint River 1,500 
Overland Greek == 55522 735 MT? 1,000 Fergus, Brush Creek 1, 800 
pe One res peers, © as 4 Ped el Creek 2 oY 

Orreisen:@reok. 63222255125 P ei eee t , ark Branch......... ; 

St. Cloud, Mill Creek...............- 4,000 Glacier Park, Grinnell Lake. - 3,000 

Spring Valley, Cold Spring Creek... 1,000 Josephine Take: 2: 20s 3,000 
LO EN Cia cere a ema ip lp tnd 1,000 St. Marys River, North Fork. ... 3,850 
anon Oreaks sn sscne seas Ae 1,000 St. Marys River, West Fork. ..... 4,400 
Tred a R@rack: \h505 556% bes Vee es 2,000 Two Medicine Lake............... 4,000 
eS PAENASE IO ea 3 a eee gut ee mots Sen smee 8, iat 

pee Rese alive anemone eee , amulton, Spring Creek............. 
Bog oe Serer beheld Fi = — Lee ole Creek.......... 2,400 
pring Valley Creek............... , OODIPSRUTBPCRE Care cosas cones ce. 2,400 

Two Harbors, Big Gooseberry River. 73,000 Harlowton, Agnes Creek............ 6,000 
Big Stewart River................ 73, 000 American Fork Creek............. 1,050 
CrowiCreelke. -c2s 222 et SY 73,000 Careless Cresketse. 225/225 8,000 
Encampment Creek............... 73, 000 LDS Oe eee oe Gate es 6,000 
Kunrfetivens-7 22155525 ere 73, 000 Hopley Creek and tributaries. . ._. 11,175 

+3, 000 Repo Gresko 2s. is. 0ser sh Sa 1,050 
73, 000 MBHOMaKGS 5522227 ess eee os 900 
73, 000 McVey Crock. ee ee 4,000 
73,000 Spring Croke oy ai | 4,000 
3,000 Wwimming Woman Creek......... 8,000 
2,000 Havre, Beaver Creek................ 2,400 
1,000 Bip SandyCreple. 2.8 ooo 2 et 1,500 
1,000 Box Elder Creek ........ ber Ae Sea 2,400 
1,000 Hedgesville, Swimming Woman 
1,000 Crete) ee Se Sey Sel i aa ae. len A 6,000 
1,000 Hobson PS CROOK 30.1 aareses econ. 6,000 
1,000 Joliet, Red odge Creek............. 1, 250 
Joplin, Big Sage Creek...... 2.2... 600 
2,500 Josephine, Sixteen Mile Creek_.._... 1,000 
750 Judith Gap, Reservoir Lake. ..... 4,000 
3,000 Lewistown, Beaver Creek........... 450 
2,250 UGH RIVEL. - donee: os eee Le 600 
4,500 BIKO\C TOOK ss. oe eee ce 4,000 
6,000 Spring Creek, East Fork........... 6, 000 
= SEER Ree oie sa 6,000 Lima, Little Sheep Creek. .......... 400 
ey ete pees 4 Ko 500 tole ston, een (6 =| ga 1, oo 
ORO Kaeo torsion cine scams 000 CSOTMAM CTCOK .. So .joc ceiesivesm te ’ 
Big Timber, Boulder Creek: 221.212, 1,500 aad GORE oe eer) a. 2,750 
our Mile Spring Pond............ 6,000 Spring Creoksae 5.25... a. 2ceetk 3,300 
DEBUTS OTPPKC 82 So. 2. on onaet 8,400 Summerland Creek... ............. 1,650 
Billings, Danford Run.............. 4,800 rail Crepivee coc socoptkeosees oe 2,750 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Montana—Continued. 
Lodge Grass, Lodge Grass Creek. -.. 
Malta, Nelson Lake.....-.....-....- 
Manhattan, Heeb Creek............. 
McLoellen Creek. 2-2-2. -seeee se 
Ridgley Creek.......-..---..--:028-« 
Martindale, Daisy Creek..........-.. 
Whitetail Creek.................-- 
Medicine Lake, Brush Lake......... 
Missoula, Belmont Creek.........-..- 
Bitter Root River........ eee 


yrs Creeks oes ewes sete 
Weer Creek: ee ee see os ahi td 
MICK (Cresk. >. sees cans aos cee = 
Kleinschmidt Lake...............- 
bake dateg eG. Soar ss sees 


On Ake ree ies aoe eee 


Salmon Lake (A)...........-.-.--- 
Salmon ake (B) 222. ...---. sees 
Seeloythaker 55 eee he cick 
Three Mile Creek...........-.-.-.- 


Big Biren Creeks fos so ck. eee 
Bie Spring Creek:.:.- 22. 0-2-0008 
Wantiias' Creek * 20252222 5.-0-cass ee 


Smith River, North Fork......... 
‘Whitetail Creeks 5054 -52-5 <c sane 
Roberts, Red Lodge Creek.......... 
Sappington, Jefferson Creek......... 
Shawmut Tony Cheek see 
Sixteen, Indian Creek............... 
Straw, Russell Creek................ 
Three Forks, Jefferson River, Lower 
ONE Ar eens ss 8+ Eh eae. A 
Toston, ‘Crow: Creek. J4.- <)> et 
Muddyi@repk34:222 506 -crae ete 
Swamp Oreck ras $90 ee eee 
Townsend, Deep Creek.............- 
Duck Creekia te ee heise ee 


Trout Creek, Trout Creek........... 
Twin Bridges, Wisconsin Lake... ... 
Twodot, Big Elk Creek............. 
Mexican John Creek..............- 
Whitefish, Beaver Lake............. 
piwilt Creekotert strc ne: Bee 


White Sulphur Spring, Sheep Creek. 
Smith River, North Fork.......-.. 
Yellowstone, Cougar Creek.......... 
Duck Creoles ee 
Tepee Creek:...- 220.2... Coe aoe 
‘Trapper Creeks-t. 2 Se eee 
Watkins Creek: .i.5.220.020222228) 
Nebraska: 
Andrews, White Clay Creek.......-- 
Angora, Indian Creek............... 
Chadron, Chadron Creek........-..- 
Deadlouse Creek..............-..- 


Gordon, Antelope Creek............. 
Larabie Creek... 2202/02 cccccence- 
Snake Creek........2.0/0.0.--1---- 
White Clay Creek................- 

Lewellen, Otter. Creek............... 


12°] 
oe 
: 
Es 
Ne 
7. 
a 
2 
Led 
3 
_ 


Bristol, Coalarch Brook. .........-.- 
Cockermouth River. .............. 


Pemigewassett River........-...- 
BIVENS. ccc ociokeosnate 
‘Taylor Brooke 35.2 2e3-0. 022 te see 
Ten Mile Brook; ooo. o a. anne 


Canaan, Allendale Pond............ 
Blodgett Pond _.... .%.<--65-n<ues 
IBOE IBrOOk:......-— 5<k eee ee 
Bryant ond f 525 22. 2.2 eer eee 
Chase Brook: <. <2 oo. acccstierwateee 


ClarkiPond oo oS oo ott cence 


5 
4 
A 
® 
5 
e 
® 
he} 
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: 
: 
: 
: 
’ 
' 
te WNC LOW OO ENO WN NOS 
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Cumming ‘Ponds 22. 2 5. oe ee 
Currier Brooks. 2s, =- 252 ose 


i 
key 
E. 

4 

re) 
&. 
= 

5 
jee] 

a 
& 
‘al 
ne 


SSSSShe 


(art (Pond so soo eee 2 
dadien Riveriisé-2. -c2-- cee teen 
Kennedy Pond... 5-4: seeker e 
Kilton“Brook 3330 4- cers. actens 


> 
Ss 


He OTD tO Or CT et BD 


SSS SS SSS 


ies) 


- 


S83 Sseshsss 


Mascoma River-. 2220 oo 55. ee 
a Bronce: £002 34o 2 £28 225 ee 


Murch Brook** 0 3552 occaatepesee 
Orange Brook: — 2-222 os- se ere cene 
Granve Ponds: Ue ee: s eee 
POWOIS PONG Mei oe eces = 
Rance Brook’ 2/5/5252. .0.ces aso 
Rocky branch 536553258 nee 
Ropers ’Brook 53. .c2~-= ==. wees 
Sargent: Brook oo o222 22 ie ae 
Spectacle Pondsw. 2/52. -c sae ee 
Spring Brooks sess sees 
Sumunit "Brook ss25-e ssa ee 
Thompson Brook: 3232 22c.--222e0 
Charlestown, Benware Brook... .... 
Great; Brooks -2 sea ene 


wo 
Om 
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bt 


ee 
ee 
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38 
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Ts 
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Cherry Mountain, Appleby Brook... 
Cherry Mountain Brook........... 

il TOO ss 3 sera one = 
Fabyans, Abenaki Brook........... 
Ammojoosuc River..-..--.-...... 


we ee 


DeceptionsBrogks 255222222 -.2225 ° 
Jefferson: Brookiss2e cs ise ssccca- ne 
Lake Andersons. wo es 
ake @avolyn ase an oe oe 
Mountain Echo Brook....-....... 
Sebossis Brookecere---se>s----.--- 
VOUS 2 Sees scien cc neck @ 
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S252222 2552552522552 S SE SSESEES SSUSEEU SES SE SELLE ESSE EE LEE SEES Ez = sz 255255225228 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. Number. 
New Hampshire—Continued. New Hampshire—Continued. 

Franklin, Hill Brook ..............- 3,000 Suncook, Goss Brook..............- 2,500 
Moantain Brook... .3.-5. 2555.5 5,000 Peqserbtook.os2. 2 F265 Lae 3,500 
Patney Brook :o2 2.7225. DS, 4,000 |} Woodsville, Ammonoosuc River...... 2,400 

Gorham, Blue Brook...............- 43,000 |} New Jersey: 

Cedar Brook... .04--2252 on eau 76,000 || Burlington, Assiscunk Creek........ 10, 000 
Chickwolnepy Brook...-.......... 500 ys ea Cemetery Brook.....-... 4,000 
WaldpRivers+s9.7 83/41: e +6, 000 ClosteriBrooks S21 es-s.sesie7 Ze: 4,000 

Grafton, Hoyt Brook........-...... 2,000 Cresskill Brook... asccnceoees es 4,000 
South Grafton Brook......-....... 4,000 Denarest: Brook... 252s. culek il es 4,000 
Stockwell Brook.........-..--..-- 4,000 Metzler Brook=: Mite Bete. 1 4, 000 
Mattie; DLOOK #2... cwee se seen ick 2,000 Northvale Brook................-- 4,000 

Hancock, Half Moon Pond.......... 2,000 Oak Ridge, Stony Brook Lake.....- 6, 000 

Hillsboro, Village Brook...-......... 3,000 |} New Mexico: 

Keene, Boyce Brook.......-.....-.. 2,500 Chama, Brazos River, South Fork. . 14, 000 
WAP TODA 6.5 <a csc Seen 1, 500 Canjilon) Creek vo. .css5:esaeceetes: 12, 000 
Grp too ken a. oaho~< oot t oe 5, 000 Cannanes: Rivers: .2vco8 s322520i 2 10, 000 
Holbrook Brook...--....-----...- 1, 000 Gavilon Credeen3 ai aude hee 18,000 
MinyeBrook 3... .5-ssacast duasse 1,500 Cimarron, Ponil River.............- 20,000 
erry Brook: <\- 2. -5.-¢4ceteacste - 1,000 Embudo, Angostura Creek.........- 7,500 

Lebanon, Blood Brook.....-........ 3, 000 La Jumta Crevk.= io s3< 25525508022 7,500 
GTEAHEBTOOKs «65 sinasens th Sees sae 1,500 Folsom, Dry Cimarron River....... 20, 000 
Ip Pardes OOK. « sma ass eae 3,,000 Glorietta, Pecos River.........-...- 30, 000 
NinktBrook: ss hass0 Scot s23eh Fso8 8, 000 Lamy, Santa Fe River.............- 10, 000 

Manchester, Bog Brook..-.........- 2,000 Las Vegas, Gallinas River..........- 22,000 
Bowman Brook... 62265322 -< 2,000 MoraeRiver) 3. .55:992ih 5h: 10,000 
Brickyard Brook: << (2< s<252.<iact 2,000 Trout els Brookocsgs 1. . esse" 6, 000 
Cold Stream Brook................ 2,000 Tularosa, Tularosa River...........- 4,000 
Dan Little Brook. .<.. 24/se: a8 + 2,000 || New York: 

Darrah Brookes. o. 5.5 2'< seer as 1,000 Atbanys.Cox’s: ponds sii s-0.. 9422 3,000 
BEA Ye EOD ee i, a hers eimni rare nisms fd 2,000 Beacons Troup iProdkisses.ked 22.2222 2,400 
Peach Brookecan os ksoe secs ef 2, 000 Benson Mines, Little River. . wa +20, 000. 
Little Cohas Brook.......... 2,000 Cambridge, Camden Brook... sa 4,000 
Long Meadow Brook.....-... 2,000 Coulter Brook.............- a 3, 000 
McNeil Brook........-.-.-.- 1,000 Duel Hollow Brook...... s¥ 3,000 
McQuade Brook.......-..-- 2,000 Loweries Brook......-- ‘aa 3, 000 
Manter Brook.............-. 2,000 Mannard Brook....-...- eB. 2,000 
Merrill Brook........-.--- 2, 000 Muncy Hollow Brook.... ote 2,000 
Patten Brook. ste 7,000 Tearty Brook. see.) ete cet 5, 000 
a a 2 2 pa Catskill, Cauterskill Creek........... oe 
ierce Brook.. : re . ' 
Pulpit Brook. 2’ 000 Divasskill Creek...........------- { 500 
Ray Brook.... 5, 000 Kirkstown Creek..........--...--- +5, 000 
Riddle Brook. 2, 000 Saxes Brook. .......- bf +2, 000 
Whittle Brook -- 2,000 Shinglekill Creek....... okt +4, 000 

Nashau, Bartemus Brook. 2,000 Whippoorwill Brook.........---.- 72, 000 
Beaver Brook.......... 3, 000 Cobleskill, Bark River.......-...... 4,000 
Budro Brook..... 2,000 BegGy Brook. a5 <a) sass si. oecc 3,000 
Doctor Hill Brook 2,000 Cole Hollow Brook............--.- 2,000 
Duval Brook.... “1,000 Dibble Hollow Brook..........-.-. 2, 000 
Flint Brook. 2,000 Heddon Creek............--.----- 2,000 
Ford Brook... 1,000 Karker Broo.>\<. Sons acess. at a 1,000 
Glover Brook: . 1,000 Lime Kiln Brook. ........-..----- 2,000 
Greenleaf Brook 2,000 Vintonion Brook. oc. .ssstiwoes. a: 2,000 
Hardy Brook. 42.....296 ae 2,000 West Middleburgh Brook......... 3, 000 
Little Nesenkeag Brook........... 3, 000 West Richmondville Brook....... 3, 000 
Lyd) Reed Brook...) aedst 2,000 Deposit, Oquaga Creek.............. +20, 000 
MudGyaBrook 2<. 2-8 44-ma8 aces 2,000 Elmira, Baldwin Creek............. +4, 000 
Naticook Brook... . -s\--)<c2=.sc..023 2,000 Banfield Creek. ¢ 2. =: << .Feee-2 save +2, 000 
Nesenkeag Brook......-.-........ 4,000 Beaver Brook... «.:5-602shsisi) se 72, 000 
Norman Howe Brook............. 2,000 Watherine Creek. . 2 .3252-4.42asa +8, 000 
Old’ Maids "Brook: <-._--- <2 335<.3- 1, 000 Cornish’ Creek: -/. . s'.2.515 3532 +4, 000 
PeacocksBrook. <0 - <n < 0. steer! 2, 000 Cranberry Creek. ...............-- 73, 000 
IPeplemisronton.(e/ ae eae) pe aero Gee 1, 000 Goldsmith Creek. 5.05 2k eee ae 74, 000 
Second Brook 3, 000 Jackson @reeks53..28 55: «neces 3,000 
Silver SS LB TOOK asin dacs jae 2,000 Miller Brookes Gc anesous beeen 1,000 
STHUISEEEOOKS oa 0tis. 2m cin nap areicias 2, 000 Newtown Creek ............2...-.: 78, 000 
Phan yBroakees eee lec ee 1,000 REpley- OLGA. ocemenes co ase Aseeeee +7, 000 
Willow Bridge Brook............. 2,000 Smith Creek ..s .04 20240. eeaeee sae +4, 000 
Witch Brooke... 06-5. ccnes coeaee 3, 000 Houthi Creeks... 25.4 54.05 sedated: +6, 000 

Newport, Cutts Brook.............. 5,000 Texas Creekii..cssath Jeet es 74, 000 
Long Pond Brook................ 4,000 he CTBBle oe teeta 78, 000 
‘SEA va) Gell 20]0) <a ae Set 8 4,000 Gabriels, Lake Meacham............ +10, 000 
Bopog Bronk oot ae 4,000 || Genoa, Fred Green Creek........... +4, 000 
Sugar River, North Branch....... 7,000 Gamol’@reekic Sieccise~ sts soda 75, 000 

Pike, Oliverian River............... 2,000 Pine Hollow Creek. ............--.- +6, 000 

Potter Place, Cold Pond ............ 8, 000 Greene, Geneganstlet Brook......... +10, 000 

Powwow River, Evans Brook....... 6, 000 WiheelerBracks ¥i22. sae gases 5, 000 
Humes Brooks 02.55 0s cose eaenss 6,000 Hamburg, Gates’s pond...........-- 8, 000 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. 
New York—Continued. New York—Continued. 
Harrisville, Big Hill Pond.......... +8, 000 Syracuse, Redhead Brook ..-..-...-.- 
ae ? bi Canale Meher ary #14, 000 South Hollow Brook........-.---- { 
Hopewell Junction, Nortlekill Creek. 5,000 Stony Brook.....-.-..--.-s-.2--<< 
oe sap Sie oe Hh Stone Quarry Falls Brook........- 
unter, Batavia OOK cnc. 2k - , Swamp Brook 
Tthica, applicant...............-.--- 43,175 1 a ee ea 
Kings Cole INO: spose co seeede 2, 000 Troop “‘D” Farm Brook.......-.. 
Lake Placid, Chub River........... 710, 000 Van Bergen Brook..........-....- 
Liberty, Robertson Brook.........- 45,000 || Unadilla, Bennet Creek. ...- 222.222. 
Long Lake West, Bear Pond........ +5, 000 Westport, Birch Pond............-. 
ee ee fo Late ole: : 
OON HONG. .55-0 bv enhenm anne ose 
oper Pond.. 15, wd Lede ties . 
Phere ONG . 2c ) ower Moss Pon 
Upper Bettner Pond...........-.- +5, 000 Schroon River... 
ae ee Duane Creek.....-. fv i reek Bend a 
POUtURLVe! cee eens beeen f nderwood Broo. 
Millbrook, Beverly Creek........-.- 800 Upper Moss Pond.. 
Canoe Greek... << .-mccenceodseb eee 6, 000 ‘Wawonaissa Brook. 
Montour Falls, Havan Glen Creek... +3, 000 
Spring Brook... co..sscaceesenee=- ea 
a Baty ee eer > oo 
Newar. rout Run..... —— 
Van Valkenburg Brook.........-- 1 000 |} Asheville, Bent Creek...... 
ne ee Reynolds Brook....- on lame ee, Een. = 
chell Brook:..0--Seveoe dew enesr ns = revard, Grassy Creek... 
Shaker Brook ........------ Bae 2 000 Canton, Crawford Creek 
peviee Seg - pee cert a. SEE ape pairs a. Bt 
orth Cree atiemac Lake....-... noir Cree 
Clear Pond............------ zt $8,000 || Cherryfield, Cherryfield Creek 
North Ilion, Steeles Creek. -- +16, 000 Edgemont, Sassafras Creek... 
North Lansing, Teeter Creek +5, 000 Etowah, Big Willow Creek 
feremeiaiaik Creek Ti8’000 || Horseshos, Mills River. 
swe a5: ; aT 
Pawling, Swamp River. 6,000 |} Hot Springs, Lance Creek... 
Port Henry, Wolf Pond... $3, 000 Lake Toxaway, Chattooga Rive 
Port Jervis, Bushkill Cree 5, 000 Fowler Creek. 
Stunslelell Brook. #7000 || _ Pine Creek... 
Steinykill Creek... 3,000 || Linville, Big Grassy Creek.......... 
Vandemark Brook 4,000 Grandmother Creek........------- 
Rome, Fish Creek......- 4,000 Kawana Uuake... J... 222-2 a-- en. 
Gn aaa T2000 || Linville River; West Fork. 2220.2. 
St. Regis Falls, Guide Board Brook. rahe wuittle Grassy Creek. Shs 
“Re ! icaville, Sou oe River:.2222-8. 
St. Regis River and branches... .- { 2 200 N orth Walkesbor 0, Boone Highway 
Stanley Brook.... 800 AK OSieets ceet eat ecee ces eee 
Stony Brook.......... 3,600 Mulberry Creek, Branch of...-.-...-. 
Santa Clara, Deep Pond hee Saw Mill Creek....22.... 22022222 
Deer Pond....... 4,000 Old Fort, Curtis Creek.............- 
Dimmerick Brook +5, 000 Lanrel Jog-Creek: <=... 
Dimmock Brook... +2, 000 Pisgah Forest, Davidson River...... 
Guide Board Brook. . 4,000 Laurel Fork Creek............-..- b 
Spring Pond: 2.12.3 ce ls 2,000 Little tieivans..ce2 ee ese cee ee eee 
ache, fl earls Creek. oa) 3, O° é nels y arp — ae SRS ae 
unger PECK. soncnienitoeeee eee a oplar, Pigeon Fork Creek.......... 
Sherburne, Cole Brook...........-.- $2,000 Rosman, French Broad River, Mid- 
Four Corners Brook.....-......-.- +2, 000 dle Fork=<--..-.: imap soe See 
aa era Brodleet=e ees eee i _ Hees pe hcendeces even. Suen 
erburne Oxstntin coca does ittle@rackedes eee tas eee 
Swamp Brook <<--.22.-.52- hese ss +2; 000 Old Toxaway Creek...........-.-- 
eh Tpsning, agi Teeter Creek... bg Roe Sere ge SBE cong 
inberg Creek... seweeeecces loxa wary Grepiceaee os. 3.6 te 
3 jaipeagee Trap Brook......... 2, 000 a, — a mea oe eee 
Shop Brogk. sews. e eee ane ae atterson@reek.tee es. nt = ose 
Carpenter Brook...........-.---.. $8,000 Shulls Mills, Cane Creek, Laurel Fork. 
Dunlsp Brook-=.. .icto.tece see 1,000 Cane Creek, North Fork......-...- 
Evansward Trout Pond..........- i re a penicirn Sree GT TG 
ew River, Doe Fork............- 
Geddes Brook................----- { *300 Shups Oredingcice ies esc. scene. 
Hitchcock Brook.2:2..- 2222.22. 1,000 Valle Oresics: <2 -ee5e0552 56... 55 
Ble TOOK. 2. o-oo ee 1,000 Alea = Headies Creek.......... 
LaFayette Creek..........-..----- { sae ems e, Arrington Creek....... 
Mont Freda Brook...............- +8, 000 Bellefontaine, iba Branch........ 
Peck Brook. <<s0.- ce oi tee 1,000 Canton, Nimishillen Creek, West 
POOIS/Bt00Ks<2~ cc ocecee sew e uses’ 2, 500 Beinlipsse -sopeessosaa6e Saondene 
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DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. 


Ohio—Continued. 
Chagrin Falls, Bliss Creek.........-- 


Hudson, Sullivan Creek..........-.- 
Sugar Grove, Bowers Run.........- 
Clean Creek. - <5 ss2cscasisessiaesqeae 
Urbana, Cedar Creek............---- 
Oregon: f 
Clackamas, Clackamas River...-....- 
Parrot Creek....-- baytsse ace 
State fish commission...........-- 
Grants Pass, Moorland Pond.......- 
Lindsey, Lindsey Creek-.....-..---- 
Miento Creeks... <5 <.s.00«sees= 


Ashland, Blases Rum.......- <i ll 
Buck Horn Run..........------+- 
Koa ps) RoOn arc ee won somone =2 ste 
oarm sn Creek. ss... =-<ssea-keoe 

Bedford, Breast Work Run......... 
Fyan 752 onal ge mnie ea, wie = 
PUBOUR ET = oo hore cence oa seeee 


Cherry Run, Penns Creek 
Christiana, Smyrna Run. 
Coatesville, Broad Run... 
Pequea Creek.......- 
Columbia, Jones Creek. 
Cresco, Bushkill Creek. . 
Downington, Beaver Run 
iBroadt une .-.. ~~. =~. 
Easton, Bushkill Creek. 
Martins Creek........ 
Ebensburg, Chest Creek 
Conemaugh Creek 
Gallaher Run.. 
Howells Creek 


ODDS Uo occas « aise eseaees 
Skelleys Run... cncst aco be bt soner 
SINGH RON. <6. < at ces does ewetc ct 


Slice 7 
WOU CLOG: +5 3 seceded sate wate 
Fairview, Tent Woods Brook....... 
Forks, Fishing Creek..............-. 
Gaines Junction, Big Spring Creek. . 
IGOR RGR So one aja 66 45555 55-8 
Chalea wean: - oo. taceacccecen aceon 


R 
Elk Run, West Branch.........-- 
miowROM RN. 3.022 < =.= «sense sale 
Maynard Branch... .......---ssken 
Phoenix Hanis. cesses. se ccct-- 
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Disposition. 


Pennsylvania—Continued. 


Gaines Junction, Remington Brook. 
Shin Hollow Run........---cseee= 
‘Water Trough Hollow Run.....-.-. 
(WMOLMIDTOMB UT. cine. oc onsen teeeee 

Gep; Birch, Hon... ...<--s--tesees 
iviMPStOM MAH. wncs0ce 75 cence le 
Slaymakertown Run..........---- 

Hale Eddy, Shad Pound Brook, 
Thomas Branchy. .... 8524 sss 

Hatboro, Pennypack Creek.......-- 

Hoadleys, Middle Creek.........--.-- 
Wane Creek... 2. .-2teeceee 

Howard, Big Hayes Run...-...-..-.--- 
BriGkIVURIIN «oa. ccsiccsn cones stenee 
Butlergtinn-s- Jace 2-22 seo 


PICKRIIMN. ~ ooceco wos Saee Soeeee 
Little Hayes Run..............--- 
Tncas, Run... 222e ese Ge) ee 
MoNantiy Auli. ooue cece esse nn ate 
Marsh Creek... - faces Cane eek 
Marsh Creek, North Branch....... 
SUIPen Tees. og sa vceeen sence Sule 
Hialis! Birch Bun. 2... -5sncsdtens a 
Bores, branch: ) 5504. -5 see st 


IPTOULY Clee Kcuncacenescaecceeee sone 
Stone Lick Rimestes. so. 2a.nsec: 
WWATABE OW, THe oe ae ccecmahawas ss 
WildiBear Rand) steee2! eek. - 2 


Larrys Creek, Left Fork.......-.-- 
a Creek, Right Fork.......-- 
MeMergs Runes. .ccacatsees azar 


Johnstown, Bens Creek, North Fork. 
Dalfon Ron. iss. <ssssscsssenseeee 
Mill Creakiae é ceaeseeud * < cceeezes 
SAlbisICk Runes cone: oan ee 

Kelton, White Clay Creek, West 
IBFAUGHS >. sicscacnecuc Sanat ene 

Kinzers, Keneagy Run............--. 
Londonland Creek.......-.. Sie 

Lake Ariel, Five Mile Creek. . abs 

Lamar, Bear Run...........- aes 


Cherry 

Fishing Creek...... 
Huston Gap Run. . 
Kettle Creek. ...... 
Little Kettle Creek. 
McCaleb Run.. 


SION Hic oot. Sacer eed = ete Ss 
MCKOM TUM. . soncild-wosis ees e3eSs 
Spring Run........ a aoe eon 
Steimmans Run. 022. o>) awtiss-n = 
Landisville, Baer Spring Run....... 
Laporte, Deer Hollow Run.....-...-.- 
Dutchman Rute teeteies 5-2 5- 


HWloodwood Rim... ...-5---=-6sc--2 
Pole BTleeG Bile ns cess. 2ccye sos 
Shaner Burg Run....-. ap ee 
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40 DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. Number. 
Pennsylvania—Continued. Pennsylyania—Continued. 

Lemont, Buffalo Run..............-. 73, 000 Sinnemahoning, Cooks Run......... 72,000 
Cedar; Creek. <2... co55seeen See wee +2, 000 Slatington, Benningers Creek... ... 3, 000 
Centre Furnace Branch...........- 72, 000 Friedens Creek..... ewan =. 1,000 
Collier, Ranzccsss-essncee satis -eae 72,000 Jorden Creek. ..2t cE ee 1,000 
‘Laurel Rustachiee ee es pas , 000 Smiths Gap Creek...............- 6,000 
Mackey semanas. ec ema eh eee aeese 72,000 Stillwater, Fishing Creek........... 3,000 
Rock Spring Run... <tc. -.2s2s2 4 $2,000 Sunbury, ‘Limestone Run..........- 3,000 
Shaffer Creek. ./s22223. 2c25..2 2228 18 000 Susquehanna, Egypt Creek......... +7, 000 
Shingletown Run...........-....- 2,000 Hemlock Wreck--sao5. 255 2=22eeenad 77,000 
Sinking Creek.tees.cueseons ee 8.3 $2,000 Swarthmore, Little Crim Creek... .. 4,000 
Slab Canin Creek. .< 225. te-tiu2e ce +2, 000 Tamaqua, Beaver Creek........-.-- 3,000 
Spring Creeks. 32. 2... Seeeno ee 73, 000 Bushy Ran sscacsctecst see 1,000 

Lewisburg, Lick Run..............- 2,000 Owl @reekesd cas cccaccccesmeceees 4,000 
Weiker Run........ iain mice Moke ote 3,000 Rabbit) Runt j025222.ssseeeeeae 3,000 

Lewistown Junction, Fishers Stillt@redk ssc coae2s . cee ee 3,000 

Meadow Run. .c.5.5.--.--22625 5 600 Trout Run, Bear Run. o2952-2222-2. 1,000 
Honey Creek. a.” sseeaes<- eae es 900 Blacks (reek) s.s2-<-2se=aseeree see 1,000 
Treister Valley Creek.. 1,500 Blackhouse Creek.........-...-..- 1,000 

Lititz, Kettle Run.........-.-----+- 1,000 Btmnell Runs o.o25<-0532- Sees 1,000 
Popular Run, East Branch........ 1,000 Enplish Rum: 5. 225525-20422 2 1,000 

McElhattan, Chathams Run.......- 4,000 locks Rim ss: i see25s 2 ss4osteeese 1,000 
Tack Rims. 2c sn-e0ns8ee ni 2, 000 Wour ‘Mile Run. 25-2... 4t 1,000 
Little Chathams Run....... 1,500 Otter: Rani 2332 Ae eee 1,000 
McElhattan Run........ 2,000 Pack Horse Creek......-:.<:-/---- 1,000 
Plan) Rimes sees: 3,500 Rock Rumi ccscccecsscccscsshleese 1,000 
Queens Un. 5 2. ose sees te 2,000 Smintth Rune. sachs Fed SS 1,000 
McKnightstown, Marsh Creek..... 1,500 Texas-Creekes ss sscse eaces see eek 1,000 

Milford, Mandermark Creek........- 4,000 Trout Runsessesse ae cee ee 1,000 

Mill Hall, Fishing Creek..........-.- 2,500 Wolf Bum, 2522560205525. 2592022 1,000 

Moslem, Moslem Creek... : 2,000 Troy, Brandy Run: ...).. == 2s20s2sone 1,000 

Narvon, Beartown Run...... “ee 2,000 Bullard Grook. scsiscicsiccuse ete 1,000 
Spring Brook: .524 5-22 4-'.nteon 5-8 1,000 Cease Run >is. sce. sesacso ee 1,000 

New Germantown, Fowlers Run.... 900 Chase :Creek. 2s ecexeeicseset el be 1,000 
Shoepfler WAN. ose ccs majent Cena 900 Covert: Greek «20 s2. 25 S82 = 1,000 

Oak Hall, Bear Meadow Run......- +2, 000 Dobbins: Creeks<.322-. 2 tee 1,000 
Corner Run. -......2--c2---- 72,000 Dry Riess) rameeee one roan 1,000 
Galbraith Run.. 74, 000 Hall Brook:‘Creek: <2<:-552 2-02 o--- 1,000 
Laurel Run.-.... +4, 000 Fellows Greek: « -.5252.8222-s200 2-25 1,000 
McFarlane Run......-. 72, 000 Holmes Creeks << <5.-6.5¢4222oce22 1,000 
Meyers Run............ 72,000 Hunts Creek: coctesacet o 22 ae be nae 1,000 
Shingletown Gap Run.. aa +2, 000 Kitt Rules. codeees ss ecc2s2-se-- 1,000 
Spring Creek. sseeudesseeee ase eee +4, 000 Leona Creekiaisscccttet Jose Se 1,000 
Spring Gap Run... cscs. eseea eee +2, 000 Little MalisiGreek; 4.2226 -G2aee ne 1,000 

Orviston, Big Run and branches, . - - +10, 000 Lyons Rumbensss252232.2ceee0 ee 1,000 
Council -Runi co cssceecaee ren PEP +2, 000 aynard Mim: oLews eee a tee 1,000 
Biddy dick Run... :d.easeeteeteee +2, 000 Morgan-Creek: J2ssc2 05022 2.2228 1,000 
Hayes RUD ec sicpeinenetcarreertene +2, 000 Morris Riumsie\. ste toecies Pateeee 1,000 
Marsh Creek... cccecodeee cet see eee 72, 000 Palmer (Buns sonessseeses sess ee 1,000 
Rock Rinse eee +2, 000 Porter: Creek: csosocresacusse reese 1,000 
TWO RUNS: 5 cictmasemneantstet ene ne 72, 000 Sam Miller Run. .....2.2.-.------ 1,000 

Peach Bottom, Blackburn Spring Smith Run ts on ieewetaswtsenstabee 1,000 
RUN! ec peeeweoceewe'oe pe eaete mel 6, 000 DPrinev RUB wewewencicwecceee nee 1,000 

Pen Argyl, Altemus Creek.......... 2,000 TOP AL VOt ya ceweacemceeee ee eee ens 1,000 
Bushkill Creek......-..0000.-0000- 2,000 Waterville, Carson Hollow Run..... +3, 000 
Cherry Valley Creek.........-.-.- 2,000 am Run..... Soeien tet ceeceeee es ton 
Green Valley Creek..........-.-.- 2,000 English Rite ssscsetccsdcaseeeees 3,000 
Pleasant Valley Creek...........- 3, 000 School House Run.........---.-.-- 73,000 
Renolds Greek. 2. seecewded fe Bee 2,000 Thompson Hollow Run.........-. 72,000 
Ross Common Creek..........-..- 2,000 Weatherly, Deneys Creek....-.--.-- 2,000 
Ross Valley.\Creekcs ts. cucoscen seen 2,000 West Chester, Chester Creek....-.... 4,000 
Spruce: Hun.cnwe ae esce sae 2,000 Lady Bren Run, tributary of-.-.-. 3,000 

Petersburg, Bells Run. ......--....- 1,000 Radley-Raniy.cccwsconesasteeeenes 4,000 
Garners Runs cesdcetes eases 3,000 Sharpless Runs s.2sssee settee: 5,000 
Globe Run ce. tenbte esse sees 3, 000 West Grove, Doe Run Creek, Left 
Henry Rime ovcewsseeessseee ete 1,000 TaNnch so Jeeta cuiivielinse ces oes 1,000 
Laurel Run capeeseee ce eeseen eee 1,000 White Clay Creek, branch of......-. 1,500 
Roaring Rum Sees. ec eewseenee 3,000 Westtown, Waln Brook......-.-...-- 4,000 
Stone'Creek 2208 Se eee 3,000 Williamsport, Bender Run.......... 2,000 

Phoenixville, Mashalmac Creek... . 12, 000 Big Bear'Creek- 252222 =2-.52------- 10,800 

Picture Rocks, Muncy Creek........ 4,800 Big. Ruts cones cos ee ee 2,000 

Port Clinton, Ketner Run.........- 3,000 Days Rtin.ccxckieeaa =k 1,000 
Rattline Run: -.2.2¢42.c-2ee oe 3,000 Johnson. Rutlanwecwsesesorcess< see 1,000 

Pottsville, Black Creek............- 7, 000 Laurel Runienceeeeseeee 2p e = 1,000 

Roherstown, Shenks Run..........- 1,000 Long -Runisacmeasaseteen ses eee 1,000 

Shickshinny, Arnolds Creek........ 1,800 Loyalsock Creek........-.--------- . 3,000 
Huntingdon Creek..............-- 2, 400 Pleasant Creek. 22.022------------ 1,000 
Taek MBranchy Necweleewssteiesdoee: 1,800 Plunkett Creek... -...--+-=------ 2,000 
Phillips ireek: was: sess es eeee 2,400 Shingle Runseeeewee-seeaes- ara 1,000 
ShingplowRuase .ccewsosecss eeesee 2,400 Windber, Biscuit Spring Run....... 1,800 


DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


Distribution of fish and eggs, fiscal year 1918—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Pennsylvania—Continued. 
Windber, Cub Run ................- 


Harmony Brooks: © scsescs Gens es 
Huntinghouse Brook. ........----- 
Rice @ity Brook. sc. 0% .2<-senaute =< 
State fish commission...........-- 
South Dakota: 
Custer, French Creek...........----- 
Elmore, Nursery Pond...........-.- 
Spearfish Creok..... 060-2. .005502-+ 
Englewood, Elk Creek......-.....-- 
Englewood Creek.......----------- 
Whitewood Creek..........-....-- 
Hill City, Spring Creek............-. 
Hot Springs, Fall River............- 
SESS Cn ee ee a eer 


iy Greeks. csccc ces ccen escape <3 
PIMGCKCCK: - 2s aes cecakpisetts deus 
Tron Creek, Beaver Creek...........- 
Kadoka, Pass Creek -......22-2-----: 
Mystic, Castle Creek. ..... 02 sie--<2 
JOHMSOWMMEAKOS oe cccucccaseecdenc= 
Nupept Creek. ecscsecsssseceee ees 
Rape) Creeks... => ahasnceso-8sess 
MUON CTOCK es che Sead ecaclgace whl44 
Pactola, Lower Deer Creek.......... 
Sprite Creek 5° caecuscescsveccs. cs = 
Pine Ridge, Porcupine Creek........ 
SPIN Creek. ec msacccasecusse san 
Wounded Knee Creek............-. 
Pluma, Bear Butte Creek...>....... 
Rapid Sty Antler Takes. << seses8- 
WANVORUE EKO oes os sec2ssct.cce5 of 
Electric Light Pond............... 
Fair Ground: Lake: =: 2.2. .<25.see82 


IEA iid gorits Bae ee ee eee 
Bapid: Creelcar, seascuse dese cores s 
Dlate Creek oc. soccecessornane esas 
Spring Creeks sa55 son ane te ss sss 
Rochford, Rapid Creek.............. 
Rosebud, Rosebud Creek..........- 
St. Onge, False Bottom Creek...... 
Savoy, bear Creek... <->. sounst 
Beaver Creeks. ce cine aan eeeee 
Little Spearfish Creek............. 
Speanisn: Crecks52se222 Soe le ee 


Spearfish, Bill Cook Creek..-..-..---- L 


Wnricken Creeks =. 3. = sees ees, 
City Creek. 2... feast weeleee sk 
Coxes Lake Creek....-..:.-..-.-.- 
Groweercokas cereccccets ns = oe fee 
MrISkMMGreGic cocedou. ol. caeetee se 
MIMeSh Branch oso sella 
sremier Creek os. cece ee Bee 
Hilton Gulch Creek..........-.-.- 
Bln Crook oP ecscccccce scence css 
CGI Creek. -.s-tec-ss reese ees 
McGregor Creek......----.--'.-.--- 
Park OPeelG wa ascasasadesacue see 
Pettigrew Creek.........+--------- 
eANCH CLOCK 2202 siscwc cass seeee see 
pedwater Creek-us.ciscece oc. le. ee 
Pehmigt Creek. .jss3t oS A See 
Sinking Spring Creek..-..-..-..----- 
Spearfish Creek and branches -...- 
PIUICCMO LOGIE... s caccssccneecnecne 
Sunderland Creek..........- ees 
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Disposition. 


South Dakota—Continued. 


Spearfish, Toomey Creek 
Willow Creek...-.....-.--- 
Milford, Hlk Creek... .<-.<-.<0-'4-aue 


Tennessee: 


Bristol, Rippling Creek...-..-------- 
Elkmont, Bear Wallow Creek....--- 
ROUEM CTOOK seen noes cee naae 


Erwin, State fish commission... .--- 

Hampton, Spring Lake......-.----- 
Utah: Richfield, Fish Lake..-...-.----- 
Vermont: 

Arlington, Battenkill River..-..-..--- 


Brteernty Prook. 22. ce ee en ase 


Waly vilie BrOOK <2. -scccera= <aanee= 
Hosting rane 22s oe oee oe 
Watt brooke. csc.) «Seems. eee ee 
Barre, Imerson Brook........---.--- 
TMADTAGOM BLOUK-chan.4-.5 24 25-= 
AUS ELOOK es cctecetns esse done 
Words} Brook. sus cceee sapeeeesas= = 
SHU BLOOKe. oncat etetaaeneh= cece 
SPICE BlODKe esa. on oss aangat s-nin= 
Barton, May Brook............-...- 
May , TEE PSN Die gh aO  l aed 
Bellows Falls, Parmalee Brook....-- 
Wirieht Brg0k..-+- sects es osanncrs 
Bennington, Bickford Hollow Brook. 
Dunvillevsrook: .--- 226.255 e5 ncn 
SERCO EOD Kes ap aca me cate lee 
MRearinpe Branch....--+-5-s-\.-->2~ 
HOWE BTOOK ot soe atee casas aos ss aie 
Walloomsac River. ....--.-.----- 
Woodford City Brook......-.----- 
Brattleboro, Cold Brook.....-..---- 
Moss Hollow Brook....-....------ 
Murder Hollow Brook........----- 
INGWHGHE DY OOK Gre Seccc oe nc ncn nacne 
Pleasant Valley Brook.....---.--- | 
IPGHOTBrOOK eee ee et taken ansn ase 


Slate Rock Brook........-..------ 
SHiCkHYy, BIOOK. sss ss ccccgescnce = 
TOWHIDIOOE eee e eh cesses enecus - 
Weatherhead Hollow Brook....--- 
Whetstone Brook......--......--- 
Canaan, Big Averill Lake.........-. 
RMOrest bake. <s. 3. saI aces see ce 
LittiejAverill Dake:...2-2 g2322 2.44 
MGEMID BOOK. <o cn. scene esse ee 
INGELOMUDLOD Ke: See ces et ccsn anor 
Second Black Branch.......-..--- 
Melo BEAniChe.o2 sss: cece apes t= 
pea Spring Lake.......-.- 
Danville, Keeser Pond.....-....-..- 
Mii PONG? =e es See NOE. 


Groton, Darling Pond.....-....-.--. 


Hardwick, Abutment Brook...--.-- 
Ly LE RSP he ee oti 
icolliem Brook.:+2-c.<2-+2ce~ sea a se 
Conper Brook. -csceoucstencss-sieee 
ISTERIOM Brook ssececscesce saaseca- 
IAG EMUBrOOK coo see stat taet samen 
eT WICK Brooks sosscecca seca <=> 
High Trestle Brook....-.-.------- 
AMO UIG Rivenie. ce och ssn on 
WaAtmMGry Tooke oe a sao nas se - 
NOLS BLOOKscrsareccne sas. a ce = 
Parle BiOOKeseussste ines 3 <a s 
Porter BroOk=22-2--<-csc05 esos 


sss 


sssss 


ou 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. 
Vermont—Continued. 
Hardwick, Stannard Brook ......-.- +5, 000 
Holden, Bassett Brook.........----- 73, 500 
ChittendenPoud?:s2--2-2s-------- +10, 000 
Clover Vale Brook. ........------=- +5, 000 
CobuimiBrogksss eee ese ee eee $5, 000 
Eddy-Brewer Brooks.....-------- 1,000 
Elliothieraoke~- ee Sei ovseiee 5, te 
Furnace Brook and Branches. . ..- { ir 604 
Hewitt Brookssosee sce ee eee eens +10, 000 
DAT OriSUBTOOK. 2. ses oe corer eae ae +10, 000 
Ore BedtBrookrs.<¥s-e cee ee eee +5, 000 
PICNIC {Brook teers ee tees ae +10, 0000 
Randatluprooi erste: eee oe $5, 000 
RogersteonGes eee ese eee ee iff a 
Sand Spring Brook.........-.----- { 1, 100 
, 
Valley View Brook........-..--.-- +5, 000 
Hyde Park, Hyde Pond......--..... +3, 000 
MG Ponder cee wens res 500 
Johnson, Waterman Branch........ 
Manchester, Battenkill River....... a 
Cold Spring Brook.........-.-..-- i 
Mad TomBrook. score ee sn 5, 
Manchester Depot, Battenkill River. 1, 
Battenkill River, West Branch.... 1, 
Bowen-Brook; :ssieschact ences cons 1, 
Bowen Brook, North Branch....- 
‘ye Brookster seose hs oc as cere 
Middlebury, Poor Farm Brook....-- 712, 
Rip POM ION: eeeecen cee et coe eke 8, 
SteampMall Broolk=. 64... 52 22.2.0 8, 
Morrisville, Billings Brook.........- 7, 
Bugbee EE Rh UR get 2, 
Lopeer VOOKS* Soe eee i oee eae 3, 
Darling Brook.........- . 3, 
Green River Brook. : ’ 


a ie nS Sn a 


SSSSSSSSSSSSSSSSSSSSSSRSSSESESS 


Hatch Brook...... 2, 
Hazen Brook.... 2, 
MeNall Brook 4, 
Potash Brook. 6, 
Ryder Brook. 6, 
SUpPy Brock 2, 
Terrell Brook. Be 6, 
New Haven Junction, Dike Brook. - 8, 
Hiabbard Brook.-.3422ta.. ee 4, 
Newport, Black River.......-..--.- { x 
Buck Brook e Fe 3; 
Buck Brook (B) 2, 
Center Brook... 4, 
Day Brook....... ze aaron 
HollandPond: .: 3.205. $2020: as { 1300 
a 
Holtonserookeses os et eee 2,000 
Jay pranchiessey tthe: eae 1 000 
JAB LOD eee ea cet ce teens 3, 000 
idderieuid:s: oak Gene ae 5, 000 
hansibrock= an eee eee 5, 000 
Larabee Sruuke! <<. 550 2a ere en +3, 000 
OrcuttiBrook 2) os. eee eee +2, 500 
PapenawiBrooks.s:.cccuseo. che ee +2, 000 
MCG IBTOOR AG Se tee Seen. peers 73, 500 
PUrIEICONd ccomazoe ates a. Meee 45, 000 
Wale :Brook25 06. Sora te eee ge +3, 000 
‘Watson Brook +2, 500 
Norton Mills, Averill Brook 700 
Black Branch. 200 
Cole Brooks 22313" 35 tar sem res 300 
Forest Brook 200 
Little Averill Brook 200 
Nulhegan River:22.. a cee sees 300 
Nulhegan River, East Branch... 300 
amber’ Six Brook... <)/ccecceee oe 300 
ROntine Brookes. .20.c fee eee 200 
Rwanson)/ Brook. ......0-.coceeeee 300 
{e500 
2,500 


Vermont—Continued. 


Disposition. 


Norwich, Lake Mitchell............. 
Orleans, Dewey Brook.........-.... 


Dunham Brooks 2ic¢ oe. ee cet sse 


Dutton Brook..:2:3. aunts eae 
Gallup "Brooks 222 7355-22 cece ee 
Hannant Brook... :.-22:t) joseseee 
Higging Brook --cs222 22227 eee 
Hog Trough Brook...............- 


en 


Long Pond... <<. lasset wena tees 
Matthews Brook............-.---- 


5 
ra 
[=7 
a 
b- | 
2 
<4 
oO 
- 
a 


Wyman ‘Brook.i.2222-52 22 ee 
Plainfield, Fifield Brook............ 
Gurnsey-Brook:.5..-. 2.2%. 2---- 
Kingsbury. Branch. «<< 222.2. 
‘Winooski Rivers. 2.222.225.2323 
Proctorville, Williams River........ 
Randolph, Adams Brook............ 


PATMUSHBTOOK ooo nccs.ccccccieoSeeee ee { 


Chandler Brook.s.:ccoens8 oe ee 
Clough: Brookes 6222-0 2a 
CushmanBrouk..¢2226. 2222 ee 
Fisher Brook.w.<<23 5-5-2 ae 


Gulia ee { 


Howard Hill Brook..............- 
Mann Brook. o0.<<<2++<.:t<teen ee 


Meadow Brook...+-..-.+-222 sees { 
Mud Bond scsscstceksse cexvapeceere 


MorseiBrodk oncidecicttccsceeeee, 
Peta Brook a sscc.k eee ee eee 


Riford! Brookere. 2 Sew. Sees 
Roaring Brook. <c..5.0e s2eeeee cee 
Roods (Brook. wc dix Havent 


Roxbury Brooks!t:2...-. <cpeaeee { 
Soper Brooks... $3052 Rese 


Upper Ayers Brook............-.. 
Upper Meadow Brook............. 


St. Johnsbury, Bacon Brook........ { 
Bennett Brook...........-.--..--- 


Blodgetisbrook...2555.-. 52.22 8ee<. 
Carpenter Brook. .2cs252-.20st.7- 


Cold Brookes <8 800 2 oe) 


Gage Brook (aseeces se cee acs ce 


Gage Brook.(B)..<5.550-s=502 2660 
Hastings BrooKicc sccae--scues= sot 
Hawkins Brodics.co2--cs00-- seek 
Hemingway Brook........-.....-- 
Joes Brook and tributaries........ 
Lawrence Brook..............---- 
yster Brookise cert tac cect kas 


Miles Brogk: yon e620 l4saxts eet 


Number. 


+50, 000 
2° 500 
3,000 

400 
+4, 000 
400 
tt, 000 
2, 500 
400 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. . Number. 
Vermont—Continued. $5,000 VGillod ate Sapte nace 
c 1 on, Alvor TOOK=Se25-- ee 500 
St. Johnsbury, Pierce Brook.......- 3 0 Spec Sait ae.” 3 eee 1, ao 
OO UMLET (0) eee ee ee 
Roberts Brook............-------- ”300 ure rookse. oe. oo ako 1,000 
Sleepersihiver.....sscstacdcssachos +52, 000 Mold Brooke eee) bee 1,500 
Spauldings Brook.............--.- +5, 000 Worse BrOGk Voss ai corn we c= eek 500 
SuttomBro0k. =. 5.20552 cee 182 GIAVGS BOOK eo. 4 ac5<5ssicieesacacdete 1,000 
Walter Andric Brook............. +15, 000 ay Stack Brooks = «ei. 4iccc~ acess 1,000 
IWieStIBROOK< 2+ = 5ccse=2c252 nee 300 MOHNSONE Drops 5. ose cs Sean same 500 
Wright@Brook:o: is .cc-stesaeese ese 13, a Bow i ae Re nae seis tania i ey 
f 29, HOR TOOK ees tice e asiaceee cee f 
Sharon, Lake Mitchell..............- { 102, 250 Ware Biotic. <4... .s2...ac...2e: 500 
Sheldon Junction, Adams Pond..... +3, 500 Windsor, Ascutneyville Brook... ... 600 
Bakersfield Branch................ +7, 000 Hailey Brooless<<256- 7. Mek S282 200 
Bogue Brook... 2s: ..ceass- 5 3, 500 Bloods Brooks.) =e 3. ees geese. 800 
Cold Hollow Brook.. 6, 000 800 
Cramton Trout Brook. 1,000 200 
Ladd Trout Brook.... +3, 500 1, 200 
McAllister Brook... . ib 500 200 
Mineral Spring Brook. 3,500 
St. Johns Brook....... +1, 000 160 
Stoneville Brook... P +2, 500 500 
South Royalton, Alco Pond. +5, 000 1,000 
South Ryegate, Bailey Pond 73,000 1,500 
our Ponde sss eso. .ca ns +12, 000 8,000 
Mud Pond.. 76, 000 5,000 
Peach Brook +7, 000 500 
Scott Brook... aaa +5, 000 640 
Springfield, Aldrich Brook +5, 000 2,100 
Commissary Brook..... +5, 000 500 
Garrett Brook...... +10, 000 600 
Joe Boss Brook... , 000 
Scrabble Brook......... , 000 0 
‘West Sprin , 000 5,000 
Sunderland, La 5, 000 450 
Walden, Lyford Pond..... 750 750 
Waterbury, Alder Brook. . +2, 000 North Yakima, Ahtanum Creek..... 5, 550 
Alder Meadow Brook. 3, 000 Republic, Copper Lake.............. 450 
Barrett Brook..... 2, 000 Meepibake: oe innccncs 600 
Brown Brook....... 2, 000 (hone Dekel sscoc cocci mie * 900 
Camels Hump Broo. 3, 000 Stevenson, Blue Creek 20, 000 
Devine Brook... 3, 000 SING EAS soe cope erininrp nnn tonne 5,000 
Gilerio Brooke cso. « .o5- scusckoe , 000 pring Creek ps ceeteerepoceencee 2,000 
Hayden Hill Brook-.............. 2, 000 Tacoma, Golden Lake..............- 5,000 
PIRDMER comes cca nates 3, 000 | RES) Re Soha 5,000 
UBTOOKE 2.2 cota teec ss cess sae 3, 000 rake Wamese ee. a. caw epene ace 5,000 
Joe Wheeler Brook................ 2, 000 Ranger Crack. 7. sosta Ba sees ok 3,000 
Melvin Greene Brook............. 2,000 South Mowich River.............- 4,000 
Patio Rinersc.c.cessee-eeeaeenes 2,000 Spokwash Creek............-.-.-. 3,000 
Merniam Brook: ...2--cc2cs<ssss5¢ 2, 000 Vancouver, Salmon Creek........... 30, 000 
North Fayston Brook............. 2, 000 Wall Walla, Spring Branch..-....... 2,000 
Barry Hill Brooks. cocesocasscccas 2,000 |} West Virginia: 
Randall Brook. ...........--....0- 2,000 Capon Springs, Capon Run.......... 3, 000 
Ricker Mountain Brook........... 5,000 Cass, Cheat. River............-.0.--- 1, 260 
RNPN ES TOOK ar. cocceccee cc ceee oon 2,000 Bilkins, Valley River.......000.-.02- 500 
Roberts Brook.... 3,000 Horton, Gandy Creek............... 800 
obinson Brook 2, 000 Midvale, T ears River, Middle Fork. 800 
Rood Brook....... : 2000 || Prince, Fat Creek................-.. 500 
Scrabble Hill Brook 3,000 || Rainelle, Big Clear Creek...........- 4,000 
MOVEHOMDIOOK 2 ccc'o cos wce senses oak 3, 000 anne Clear Creek... -.2--s---.s<<-s0 4,000 
SHAWHDEOOK. ~ co ceciccscccacsuecseed 2, 000 Richwood, Cherry River, North Fork 1,500 
Spruce Mountain Brook........... 2,000 Sandstone, Lick Creek....... ela o 800 
State Farm Brook............-... 2, 000 Sewell, Glade Creek................- 600 
HMOVONSUSLOOK osc ccceeosnese ceed 2, 000 WEAEIIS ONCOK iccccissccec nus sc=seee 500 
Stony Brook...... ep mcaccay eh <adt 2, 000 Slab Fork, Slab Fork Creek......... 1,800 
SWASCY LOOK. --caccccsscieesctiee 2,000 Mannelton, Lick Run..........----- 800 
hateher Brook. oo... sc.2.. sess 5,000 |} Wisconsin: 
MMUIAMSIDTOOK— sc cace~ 5255-08 2,000 Abbotsford, Big Eau Plaine River. . 1, 200 
Avior %s Bo 35 2 2) a aa a a 2,000 BIST ROY CLOCK. oo anc wces snace cece 800 
Wells River, Club Ponds............ $20, 765 Alma, Beef Valley Creek...........- 800 
Halls Brook, branch of...........- 475 Big Waumandee Creek............ 800 
MANE PONG Sc. cc coocklesnce daw ebee 950 Johns Valley Creek...............-. 800 
MADIONP ONES ccassostetcececceacaie 950 Little Waumandee Creek.......... 800 
Miller Brock Brook. .............- 475 Norwegian Valley Creek.........-- 800 
Miller Brock Pond................- 950 Trout Valley Creek...............- 800 
West Burke, Beaver Brook.......... 1,000 Argyle, Apple Branch Creek.......- 400 
‘West Hartford, Rockland Brook.... 3,000 ISYOnNA CLOCK vam. Sent <q ances cmces 800 
Woodland Brook.................+-. 2,000 Bangor, Adams Valley Creek........ 2,000 


‘Westminster, Pecks Pond........... ~~ 400 i Creeks. oo ee ae sascces nceese 1,000 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. 


Wisconsin—Continued. 

Bangor, Burns Creek. ....-.-..-...- 
Dutch Creek........ 
East Branch.. att 
Mish Creekiy7. 5 -eeeore 
Holberg Creeks -eeenesseoe 
Kalkman Creek..........--- 
Robinson Creek...........-- 
Sand Creek Fes daeasseeceace 
Whites Creeks. .5- ash omeieent 
Wiles Crepk 7-24---ceeecees 

Bloomer, Hay Creek..........-. we 
McCanns 'Gragko: fo scce soos ae 
Stevens Creek: ta: SS 
Upper Duncan Creek..........---- 

Blue Mounds, Camp Creek..-.....--- 
Molontry' Creek. ...2...2.s-.-8 202: 
Frames Creek........ Shine eee 
Garioot Creek... <..<<,.ccocescenneeue 
FRY ALIS CreGkae seo on) cee aceeee ne 
Topper Creek: ss 257 Maw es So ee 
Walnut Hollow Creek.........---- 

Cashton, Aarnes Creek...........--- 
Baclien/ Creek 22) 25-38 eon) SRS 
Timber Coulie Creek............-- 

Che Falls, Little Dry Wood 

reek 


Cylon, Hutton Creek............-.-- 
Sprny Creeks ee eee 
Willow, River, South Fork........ 

Deer Park, Willow River, South 
Ord stant: seebas sce cette aees 

Dodgeville, Berg Creek............-- 
Berryman Creek... . 2. ..c<ceecte’ 
DAVIS Creokse a5 25). 28 ee eS 


SVIMOHS Brarichs) oi ceccusuncepeee 
Wedlake Creek...............----- 
maser Creek: fs. ccs docs Stee aee 
Eau Claire, Alder Creek...........-- 
Balsam Grebe a6 .ioe, Ie i Sas 
Beaver Creek, North Fork..-....-- 
@lear Croeks<. 373. 5 See ae 


tt ewww ewww ee et eee e nee 


Ba yaGreek are auc c aethee a 
Jackson! Creeks 220 0 ss<c28 


etme wee ween ene 


Spring Creek 
Stone Creeks220 2-3 cosas 
Thorson Creek... .......--- 
Trout Creeks .;.282 to .4208 
Wrights Creek........... 
Eleva, Adams Creek.... 
Anderson Creek. - = -- 
Bennett Valley Creek. 
Big Creek 


Hoven Creek... . 
Lindsey Creek. . 
Rosman Creek 
Serum Creek. 

Trout; @redkiiesscvucscccasecesouas 


Number. 


ve ee 


BUUUUUU RENE a UUN ENS UNS US UUUUUEENEREEEUEBUNENURNS S2SSSS ss sUUUUUUNesseessssse253 


we ee 


Disposition. Number. 
Wisconsin—Continued. 

Elmwood, Cave Creek.............-. 800 
Mosouri Creek......... = 800 
Mosouri Creek, South Fork. 400 
Plum) Greeks sos aeccese sees 1,000 
Plum Creek, East Fork. 400 
Porter Creek se. cscccccce 400 

Fountain City, Bohris Valley Creek. 800 
Cooks Valley Creek. .....-.-.-. i. 800 
Eagle Valley Creek... 800 
Freid Valley Creek. ... 800 
Glencoe Valley Creek. 800 
Mentor Valley Creek. . 800 
Pipers Valley Creek... 800 
Schaffner Valley Creek. 800 
Schneider Valley Creek. 800 
Schultz Valley Creek... 800 

Galesville, Bear Creek... 1,000 
Beaver Creek, North Fork 2,000 
Beaver Creek, South Fork 2,000 
Big Tamarack Creek. ..... 2,000 
Corrigan Creek..... 1,000 
Fox Cooley Creek. 1,000 
French Creek. 2,000 
Grants Creek.. 1,000 
Hardies Creek........ 1,000 
Norway Cooley Creek. 1,000 
Oakum Cooley Creek.. 1,000 
Silver Creek... .2..... 1,000 

Hayward, Hannill Creek 2,000 
Hayward Creek. 2,000 
Meadow Creek. . 2,000 
Potato Creek...........- 2,000 

Hudson, Green Race Cree 1,000 
Willow River.........-... 4,000 

Koshkonong, Spring Creek.........-. 400 

La Crosse, Chipmunk Cooley Creek . 4,000 
Coon River, North Branch 4 4,300 

- “Troutdale Creek......... 3,000 

Mellen, Camp Four Creek. +2, 000 
Camp Ten Creek........-.. 2,000 
Camp Twenty-Three Creek. I 2,000 
Devils Creek. ......- 3,000 
Little Beaver Creek. 13 000 
McCartier Creek... 71,000 
Montreal Creek. 73,000 
Mosquito Creek. 72,000 
Skunk Creek... 73,000 
Snake Creek........ + 2,000 

Mondovi, Armor Cree! 200 

. Brown Creek.. 200 
Carrol Creek . 400 
Harvey Creek 200 
Dutch Creek. 200 
Fifteen Creek. 200 
Ford Creek. . 400 
Merriett Creek 200 
Rossman Creek. 200 
Whelan Creek........ 400 

Muscoda, Bloyer Branch 200 
Bohn Branch 200 
Coon Branch..... 200 
Elston Trout Pon 400 
Hoosier Creek. 200 
Indian Creek. 200 
Jones Branch. 200 
Lempke Branch 200 
Ludwig Branch 200 
Sand Branch... 200 
Shemaks Creek.. 800 
Six-Mile Branch 600 
Studnickka Branch . 200 

New Auburn, Beaver Creek 400 
Bay Creek cies sesesece= 400 
Sand Creek 400 

Norwalk, Bergman Creek. 1,600 
Brieske Creek.....- _ 800 
Brunner Creek. 800 
Cook Creek... 2,400 
Cramer Creek. 800 
Drier CreCkseese cone aeeeee= sakes 800 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. : Disposition. Number. 

Wisconsin—Continued. Wisconsin—Continued 

i Salis el ed ag Se eens 1,600 Spring Green, Jones Creek....-...... 400 
aiitoh ic ey ae a Scasbenoeteine 800 Sugar Grove Creek..............2: 400 
Nol r; “ al aoe e walsia we ae eee 800 AWHISOMOCrGGK. |< oo. soos es 800 
s is on ies SRR S REE as 800 Stanley, Scovin Creek............... 600 
: ee : oa ce sy epee 800 Trempealeau, Beaver Creek......... 1,000 
eee he ey ites ee eee wee 1,600 MrystalCrebic +. o2,) aaah 1.000 
Sted r ree Sceteeresesesseseseees 800 Bich Crookes. 69) 5, sos) eae 1000 
q eee ee aS eS ee 1,600 Fox Cooley Creek................. Ar 000 
Sloe ee ime ie ples i ee ere re 1,000 

see eneeeeee-- eect ceteee olcomb Cooley Creek............ 

Owens, Meadow Crepes eee ee 400 Little Tamarack Creek...........- 2 on 
Bee 400 Norwegian Valley Creek....-...... 1.000 
Rank wT Se SE pale ble gel 400 BIN CUO ies actrae ss odce nono e 1000 
wie ah aS ES a ea et 400 Tamarack Creek....-.....00002222- 1000 

Rac on Sa EN : 400 || Turtle Lake, Beaver Creek.......... 37090 
Clear Creek De a Ses rae t a Hay River Fane sane thei SE ae Pane Ae 4, 000 
~ SS pin a lal Poet bole a! Lightning Creek....-........-..--. 2, 000 
Murray Creek......... ES ikea ee 1? i Silver Creek... ..+se00------------ % 000 
Pinkerton Creek.....-.....------- +1, 000 Bie tae dae Sn aoe eae sab 2,000 
Mnpidicreck: | ..........--aee 12,000 || waukesha, Baidqin Greek 27777277" 3, 000 

Rice Lake, Cobb Greek... 3,000 “Crust gos aa a =o 
ee ee > Bidwell Creeks. 545 cssssSs240535 400 
Tustobia Creek nt SS LE pe 9 - Blackwell Creek weececsedscarrcecscs 200 

River Falls, Kinnickinick River... . 6,000 Supenbarlats Ctedis.. 2-5 25-27-2 72. 200 

Resiith, Backs Cteck 2 Coleton Creek ...................-- 200 
ak Gh oan ne i 000 Gmimer Oreck. 2.252276. 3200.10. 200 
oir ae RE fcc aioth Maple reel. Svs 2320s SOS 200 
Moe f hed Garrett Creek /.-5s04.ss202.¢-0.004 200 
Dee ee a 2 1’ 000 Genesee Creek. sosscccesce-8 22 Lie 200 
= Shr Serena naam Pete si pe or co peter -- 200 
Ravine Park Creek. ....5.-G.2- tes +1, 000 Be erage ete si an 840i 502 ae 200 
Sand River 2° 000 ep pen Cree 525 200 
Ristiwit Greck........ i... l ees 2’ 000 Loves Creek........--..-----2---+- 200 
Spring Creek....00022222.22220002. PON esate 2 laa te Hg 200 

Saul City, Bear Creek. :..sssss-20% "600 Agia elope ot GE att 
Biles Great 200 Pailsville Creek. ..035-.222t2 050252 200 
Boyles Creek... 200 Scuppernong Creek ............... 200 
Matera le ae 200 Thomas Creek....-.....--....-.--- 200 
Dunlap Creek...2.22222222222722. 200 Waterville Creek.................. 200 
Honey Genie ete a Laie fa 1, 400 Wilkinson Creek.-........-...---- 200 
Wieland Orrek.-...-:..-....----..28 200 Williams Creek.........-..-------- 200 
Oiter Creckt =) 2 noes dso etyie 600 Wrights Creek ----.----...-------- 200 

Sparta, Angelo Greek. --2.222.222227. 1,000 || Westby, Bad Ax Creek............. 1, 000 
operand 1-2 1’ 000 Berge Creek. ........-------------- 1,000 
Mame aa foc 1000 Carlson Creek .--........-...--.-.. 1,000 
Bailey Creek ....22.220.20200200. 1’900 || Clackmaker Creek..........-..---. 1, 000 
aeicor Genie nose 2'000 Debing Creek-.-...-...-.........- 1,000 
‘Rerson Creek. ee 1 , 000 Hall Cigale eee neete name saene aaa 1, 000 
iets eo nT 2’ 000 Hanson Creek......-.-------....-- 1,000 
ig Cree Pond cs crcl casse| LOU | a on eenrcen econ 1, 000 
pruaet Glee oo. cot ee ee 1 000 Jenson Creek. ...........-----.---- 1, 000 
IBTIROh OG ate So eee Se se 1 000 Knapp Clie ee ese pobne snesenee 1, 000 
Farmer Valley Creek............-- 1.000 Larson Creek...-.....-.-.--------- 1,000 
Var Croke eS 1’000 Welson' Creek... 222 2see= 22s rec 1,000 
La Crosse Creek.................-- 1’ 000 Our Grpeks. 23 23 35 s2eecse8 5 505% 1,000 
ri Ta CO Ea ae ee 1’ 000 Oium Spring Creek................ 1,000 
Little Bailey Creek................ 1,000 Olsen Creek...» ---.-+--++-2--2+5- 1,000 

. Little Busby Creek................ 1’ 000 Overhagen Creek...:.-...---.--.-- ae 
Little La Crosse Creek... 1000 Pederson Creek .-..-........-.--.- 1,000 
Little Range Creek... ._. 1000 Peterson Creek....-..-.-..-.------ 1,000 
Little Silver Creek. . .. 1000 Seas Creek. -.-..........---------- 1,000 
Little Swamp Creek... as 1000 Sherve Creek..........-....2--..-. 1,000 
Mima irackenee tn 2 ae ern 1’ 000 Skaug Creek... ........-.-..-...-. 1,000 
Pauls Valley Creek... 1000 Skorsmoen Creek..............---. 1,000 
Sand Creek 1’ 000 SPEOMSOM CLOG cn orice cecoecc cree 1,000 
Sias Creek 1’ 000 Swenson@reek.. 5.05... .-----.-02 1,000 
Silver Creek... 1’ 000 Twin Bluff Creek ..-.......-...... 1,000 
Smith Creek 1’ 000 Wilton, Gerkes Creek............... 1,600 
Soper Creek unice Lenahamis Creek...........2...... ” 800 
South Big Creek 1’ 000 Maths Creek... 25.2255 shh. eos 2,400 
Sparta Creek 1,000 || Wyoming: 
ene Creek 1,000 Basin, Solitude Lake.. Aas 1,600 
ae a. 2 4,000 Beulah, Sand Creek. = 9, 000 
wee Peg Se Mas aloes ge 1,000 Sparin es Creche Seca Soneceee 2, 000 

oon As Ceaner Ores TT 1,000 Clearmont, Clear Creek, Middle Fork 1, 200 
Piel ae , Godfrey Creek........ 3,000 Clear Creek, North Fork.......... 1, 200 

PUG orpOnores.  eeeee Wee. 2,000 Cody, Aldrich Creek................ 1, 200 


~~ 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. Number. 
Wyoming—Continued. Wyoming—Continued. 

Cody, Bear Creek..-....... -feueaere 1, 200 Laramie, Rock Creek. ......2.2--22: 34, 000 
Beliknap Creek..............+---- 1,600 Simpson Creek..............------ 15,000 
Bobcat Creek; ....--------se eee ae 1,200 Lusk, Clark-Metzger Lake........... 1,500 
‘Bowlder Creek ==... 5- seen en = 1,600 Rawhide’ Creek... .....222.2------ese 1, 500 
(Bull Creek... -aeadosaan seen 1,600 Meads Siding, Pass Creek........... 18, 000 
@abin Creeks oe ne seee eee eeee eae 1, 200 Newcastle, Bear Creek ...-........-- 3,000 
Clear Water Creek....-..........:- 1, 200 Beaver Creek........-.--.0.0cc000 10, 500 
Mast NOP WCReK- nena anata aoe 1,600 Spring Creek. 23 acne 3,000 
Gooseberry Creek ..........-..-.-- 1, 600 Stockade Beaver Creek............ 31, 500 
GrinnoelliCreek es once 1, 200 Upper Beaver Creek............--- 4, 200 
Hardpan Creek............-------- 1,600 Parkman, Lake Creek............... 1,800 
Holly: Creakino an<nance athe ese sa 800 ick Creeks. 25 eccke occ eee 1, 800 
ack Crock ce. q inmaincesaae see em a 1, 600 Little Horn River, North Fork.... 900 
Jordan Creeks ne cenmnrnsismancsenas 2, 000 Ranchester, Black Canon Creek... .. 5, 000 
Little Rocky Creek.............-- 1, 200 Little Tongue River.............-. 12, 000 
Morrison Fork Creek ..........-..- 1,600 McLaughlin Creek ..-...........-. 3, 000 
BVEGSS:| CROOK oe. oc. amn.cinncnaesaanan 1, 200 Red Canon Creek..............--- 2, 000 
INewton Creek... - 2 on. nnmanccleabl= 1, 200 Reker Crebkaatooases cececsedecaee 5, 000 
IPOsiCreOkr an. asnccnsarneremeaes 1, 200 Tongue River, South Fork........ 1,500 
Rattlesnake Creek....-.......-.--- 1,600 AWIGH Creeks oo20 sso cee adel sne cose 38, 000 
Red Greek fic 9-52, nc animanamanininnn 1,600 Riverton, Big Wind River.......... 3,000 
TROCk Creek... a ninnin ante tae sala 1,600 DUNG Rivers acess s- sec saeae 3,000 
SapeiCredkhe.. oon anesancaamaee 2,800 Rock River, Boylan Lake........... 10,000 
Trout Creek..-......------------=- 1, 200 Rock Springs, Sweeney Creek....--. 3,000 
Valley Spring Creek..........-..-- 800 Saratoga, Araster Lake......... wires 20,000 

geri gee ncampment Creek. . 15, 000 Bow, Lake.s-ccl st vce coat oee ee eee 20, 000 
Grand Encampment Creek........ 20, 000 @edar Crock..5so50n26+2 scceeceeees 20, 000 

Evanston, Snowden’s pond..-...... 2, 900 Gow Creck ts s.c-02-1 oles cecnceeeee 20,000 

Fox Park, Pinedale Pond..........-. 16, 000 DIP PCr UAKG 2s a500nsvotaseeeecones 15,000 

Greybull, Shell Creek ..-........---- 2,000 AT CN 6) (oe i te 70,000 

Laner, Baldwin Creek......-.......- 6, 000 North Platte River..........-.--.- 25,000 
iBeuver Crepk. ico. <manpacaeadeenuis 3,000 MER ORD CLOG cacch oivecccctnacaceeasee 15,000 
IO OI CTBRKE «5 oi cries win a ninnn eee 1, 400 Section Lake No. 9.........----.-- 109,000 
rtialo Creeks. .. 5 4 stesncencins =e 3, 500 DEAE CLOh ieee sac sao oe ae ee 100, 000 
G@rooks Creeksrs. isn aaeecacuss soe 1, 750 PR Wiel LAK OSe ac onimacits cosecneceeen 20,000 
Dickinson CreeK........--.-..---- 3,000 Sheridan, Beaverdam Lake-......... 2,400 
Little Popo Agie River...-.....--- 3, 000 Little Goose Lake........-.------- 3,000 
Little Popo Agie River, North Little Rapid Creek......-....---.- 4, 800 

Bi aie et aaais <anineancdeaasseee 3,000 BOK ak¢.. 525 coacocagaseceeee 8,000 
RZOTIES OLAG is « =:5= — -o00 cine gases 3, 500 anid Creeks csccascsseuceace sees 9,600 
MeKinney Creek... . .. 26.00 sees 1,500 Soldier Creék.<- )5 28-3 2oeckcawsee 5, 700 
Pacihie Creek. «= <6 a2ca0umsasespine 3,500 Soldier Creek Lake...............- 2,400 
Popov Agio River .. .. -.-.---->-R66 6, 000 Spears DONG. 2-5 eae masons eee 1,500 
Popo Agie River, Middle Fork.... 3,000 Sundance, Houston Creek..........- 10,000 
Rock Creek na. <5. sinmoncasmaeaasnee 3, 000 
Squaw Creeksc: ss.523<,-c05-aadee 3,000 *378, 175 
Laramie, Bear Creek..............-- 26, 000 ROGAN es 8 Seca an = 4 fate +3, 876, 265 
7, 882, 668 
SUNAPEE TROUT. 
Vermont: 
Brattleboro, South Pond........---- 7,372 
SMELT 
‘Maine: Otis, Green Lake.........-.--- 304, 750 
New York: Willsboro, Warm Pond... 14, 000 
Notalf oasiccwdssaweemesmnccs sc 1, 218, 750 
PIKE AND PICKEREL, 
Arkansas: Illinois—Continued. 

Black Rock, Black River........-.- b 226 Blanding, ba me Miver=---2---- 61,000 

Browns Lake, Black River.......--- b18 Freeport, waters of Ilinois-..-.-.... 360 

Manson, Black River..........------ b915 Galena Junction, Mississippi River. - 61,700 

inois: | Hanover, Mississippi River-. a b 1,046 

sae River, Apple River, North Lena, Mammosser Lake.... 20 

PANIGN « <camac.cqes «5 5,ccces Ske oes aes 38 New Boston, Mississippi River b219 


a Exclusive of 79,200 fry and 62,000 fingerlings lost in transit. . 
b Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
PIKE AND PICK EREL—Continued. 


Disposition. Number. Disposition. Number. 

Tllinois—Continued. Minnesota: 

Nora, Apple River, East Branch.... 18 Homer, Mississippi River. ........-. @ 46, 266 
Seales Mound, Mill Creek...........- 20 Lake Pepin, Mississippi River... ..- a 260 
Warren, Apple River, East Branch . 112 Red Wing, Mississippi River-..-..... a 235 

Towa: Wisconsin: ; 

Bellevue, Mississippi River......... @ 7,648 Bagley, Mississippi River..........- a75 
Clayton, Mississippi River.......... a 250 Bay City, Mississippi River......... a 40 
Fairport, Mississippi River......... a 301 Genoa, Mississippi AVE ee rect - 21,100 
Green Island Mississippi River..... @ 19,560 Glenhaven, Mississippi River. ...... a 100 
Guttenburg ‘Mississippi River 7. a 50 La Crosse, Mississi pl River... ..... @ 16,505 
Towa Falls, fowa River..........--. 190 |} Prairie du Chien, Mississippi River... a 1,200 
Manchester, Maquoketa River...... 90 Woodyard, Mississippi River....... a 800 
North McGregor, Mississippi River... a 4,195 Wyalusing, Mississippi River....... a 750 
Pleasant Creek, Mississippi River... a 100 

Quarry, Iowa River...............-. 126 ota e tens Games en ae ae sg 106, 408 
Sny Magill, Mississippi River. ...... @ 875 

FRESH-WATER DRUM. 

Tllinois: Towa—Continued. 

Blanding, Mississippi River........- a 31 Sny Magill, Mississippi River. ...... a 11,000 
Galena Junction, Mississippi River. . @ 85 || Louisiana: 

Hanover, Mississippi River......... a 22 Atchafalaya, Mississippi River...... 43,175 
Meredosia, Illinois River. ..........- @ 16,200 || Wisconsin: F 

New Boston, Mississippi River....-. a 726 Genoa, Mississippi River............ a 100 

Towa: Glenhaven, Mississippi River... ...- @ 30,000 
Bellevue, Mississippi River......... a 937 La Crosse, Mississippi Rivers...) @ 1,150 
Clayton, Mississippi iverete. secs. a 5,000 ee 
Fairport, Mississippi River.......... a 47 Total don cennhen ade cee eee 83,473 
Guttenburg, Mississippi River... ... @ 15,000 

CRAPPIE. 
Alabama: Connecticut: 
Athens, Anderson Creek..........-.. 90 East Haddam, Joshua Pond........ 1, 500 
Hirst Cregics ses eee ie See 135 Winsted, Laurel Heath Lake. ...... 200 
Birmingham, Scott Branch Pond... 300 || Delaware: Delaware City, Scotch Lake. 600 
Blanche, Yellow Creek...........--- 75 || Georgia: 
Bristow, Spring Creek............... 75 Cave Springs, Woodstock Lake... -.- 90 
Guin, Ford’s mill pond..-........... 350 Dewyrose, Beaverdam Pond........ | 50 
Hartford, Choctawhatchie River. 385 Forestville, Elner Lake. ............ 180 
Hurricane! Oreaks sts: See 75 Maysville Martin’s pond... -c.2¢ 25 
Helena, Lake Zuldonia.............- 300 Raymond. Raymond Lake.......... 230 
Jemison, Cobb’s pond............-.- 300 Rome, Hillcrest Lake............... 360 
La Pine, Enzor’s pond............-. 50 || Illinois: 
Letohatchie, Dickson’s pond.......- 125 Apple River, Apple River, North 
Loop, North Spring Creek..........- 75 Brain cht Pes Seen cece tee ee 200 
Luverne, Kendrick & Ruff Pond.... 50 Belleville, Fern Glen Lake.......... 750 
Minooka, Watson Creek............- 300 Glendale Lake. .............--.--- 600 
Mobile, Junction Pond.............. 105 Brighton, Northern Star...........-. 450 
Newton, Atkinson’s pond..........- 90 Freeport, Waters of Tllinois......... 20,350 
Pleasant Gap, Frog Creek..........- 75 Gelena Junction, Mississippi River. - a 4,000 
Murricand' Creeks i.22 222 2S 75 Hanover, Mississippi River... .....-.- @14, 500 
Prattville, Cotton Mill Pond........ 75 Lena, Mammooser Lake..-..........- 300 
Goodson Pond <3.~2--evee 22.2 75 Meredosia, Illinois River..........-.- @ 83,075 

Arkansas: New Boston, epee River.....- a 61, 487 

Bellefonte, Crooked Creek..........- 160 Panama, Clover Leaf Lake.........- 300 

Phifer’s Pend > Are eS 70 Scales Mound, Mill Creek..........- 200 
Black Rock, Black River. .......... a 2,210 Warren, Apple River, East Branch. 800 
Browns Lake, Black River.......... @1, 245 Waterloo, Bollinger’s pond.........- 750 
Crossett, North Lake................ 95 || Indiana: 
Fayetteville, Mirror Lake........... 105 Culver, Lake Maxinkuckee.........- 600 
Harrison, Crooked Creek. ........-.- 130 Edinburg, Sugar Creek..........-..- 225 
Hot Springs, Fordyce’s pond........ 120 Indianapolis, Sugar Creek........... 600 

Gulphajrond)es-).-.4 5228210 2. 2 120 Lena, Blue Pond................-..- 75 
Little Rock, Spring Lake. .......... 200 New Albany, Creeks of Floyd County 700 
Manson, Black River..............- a6, 730 Perrysville, Volkel’s pond........... 200 
Monticello, HillerestsPond= s~..22->2 1 Richmond, Crescent Lake..........- 600 
Rogers, Meadow Pond.............- 70 Sellersburg, Belknap Lake.........- 825 
St. Joe, Blackberry Pond........... 70 Worthington, Eel River............. 225 

Cedar Ponds ..22:22222202202.2 02. 65 owa: 

Colorado: Bellevue, Mississippi River... -.....- @ 562,125 
Lamar, Two Buttes Lake........... 500 Cincinnati, Euwer’s pond........... 200 
Las Animas, Adobe Creek Lake... .. 500 Clayton, Mississippi River. .......-- a 2,135 
Wray, Robbs Lake............-.--- 200 Cresco, Turkey River.............-. | 60 


@ Rescued from overflowed lands and restored to original waters. 


160695°—20——10 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


Disposition. 


Towa—Continued. 
Earlville, Penn Creek.........-.---- 
Fairport, Mississippi River-....... 
Green Island, Mississippi River - -.-- 
Guttenburg Mississippi Ivers = 2. 
Towa Falls, Towa River...........-- 
McClellan, Glen Pond.......----..-- 
Manchester, Maquoketa River. . .... 
North McGregor, Mississippi River. . 
Perry, Raccoon River.-.-.-..------- 
Quarry, Iowa River.....----.---.--- 
Sny Magill, Mississippi River. --.--- 


ansas: 
Edwardsville, Cement Lake......-.- 
Lake of the Forest. ....-....-..--- 
Missigm Greek 252.2 --<6en2acn = 
Fort Scott, Sheeler Lake.......-.... 
Kansas City, Forest Lake........... 
Topeka, Deer Creek.....-..-.----.-.. 
Wakarusa Creek. «0... -n-------e- 
Kentucky: 
Catawba, Berger’s pond............. 
Chilesburg, Graves’s pond .......-.. 
Franklin Douglas Ee cs NR tS 
Lewis Pond...-cestit feccearcalth 


K 


Wash’s pondsecsis os see. sec. cc0e2 
Lexington, Lake View Pond........ 
Louisville, Hikes Pond..-..........- 

Lake Lansdowne.........-........ 
ane ae ere 

ayfield, Grant’s pond..-.........- 
Paris, Lindsay Pond................ 

Big Sandy River, Russell Fork... 
Riceville, Fish Hook Pond.......... 
Shelby, Big Sandy River........... 
Shelbyville, Hoke’s pond. -.......... 

Vandyke’s pond. ~...--.------.... 
Sherman, Smith’s pond............. 
Versailles, Fox Spring Lake......... 

Newmanis pond’. {2¢ io 2c e see 22 
Waddy, Martin’s 
Whitesburg, North Fork Lake...... 
Winchester, Carroll’s pond.......... 

IDirvall's ponds ic Tee ee eee 


Louisiana: 
Amite River......... 
Mississippi River.:220 67. Pee 


Winnfield, Crawford Pond.........- 
Maryland: 
Baltimore, State ponds.............-. 


Gaylord, Dry Dam Ranch Lakes.... 


CRAPPIE—Continued. 


Number. 


3, 850 
@ 152) 550 


Disposition. 


Number, 


Michigan—Continued. 
Holton, Acker Lake..........-.....- 
Hemlock Tanke. 3.12 Ret 328% 507 


Jackson, Wolf Lakes22 2 oo... eke 
Mandan, Beaver Lake............... 
Orion; Wake: Orton: <2 se. aeeeeeee 
Twin Lake, North Lake............- 
2 WOSP LEGS Ce oe ees tte ere 
Minnesota: 
Homer, Mississippi River..........- 
Mentor, Maple 


Red Wing, Mississippi River.....-... 
Rochester, Mill Pond...............- 
Virginia, Sand Lake................. 


Mississippi: 


Amory, Cullens’s pond.............. 


Booneville, Cochran’s lake........-.. 
Cedar Bluff, Peden’s pond.......... 
Clinton, Johnston’s pond...........- 

Dake Wason. 405 255 5 tact sanspteees 


Hamburg, Fisher’s pond...........- 
Hazlehurst, Plantation Lake.......- 
Jackson, Bailey Lake............... 

Warner's pond .2ssie. sais 2205. 
Long Beach, Sunnybrook Pond..... 
Louisville, Steves Pond...........-- 
McCool, Stevenson’s pond..........- 
Mantee, Valley Pond...-...........- 
Mathiston, Pinnix’s pond........-.- 
Meridian, Queen City Club Pond.... 

Sinthniseiee. 5) « cs--sagtie eee 


Natchez, Vaughan’s 
Pachuta, Morgan Lake.--..........- 
Port Gibson, Magnolia Pond........ 
Rienzi, Michael Lake...............-. 
Ecooba, Trammell’s pond..........- 
Shuqualak, ‘Rovers Pond. - 2: ... ee. 
Starkville, Bunton’s pond..........-. 

Reynolds Lake (A)...........--.. 

Reynolds Lake (B).........--.... 

Saunders: Pond... x cmos cam n-ne < 
Steens, Taggart Branch............. 
Stratton, Willow Pond.............. 
Derry, JONGS’s Pond . -- <2 ts deed 
Tillman, Sedgeland Pond........... 
Waynesboro, Cochran’s pond........ 
Wheelers, Bennet’s lake............- 
Woodville, Roland Pond............ 

Missouri: 


pnillinebae Bateman’s pond....... 
? 


Quail, Laneaster Lake. ........-.-.- 
pochenerl eae parce Sisk saat 

. Louis, Pow SIEDOG? aspera x12 
Slater, Elian Lae ER i atin wae 
Springfield, Ouichita Lakes......... 


Nebraska: Sutton, Pleasant View 
(PondLt Saisie senea perio sas madsen’ Ses 


a Rescued from overflowed lands and restored to original waters, 


DED. oc pneteney tana 
Odessa, Abelone Johnson Lake... ... 


8 
sss S8h8eh Sssessse 


120 


: 
: 


_ 


. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


CRA PPIE—Continued. 
SS 
Disposition. Number. Disposition. 
New Jersey: OHahoma—Continued. 
Burlington, Delaware River......... 450 Oklahoma City, Lake Oliver........ 
Morris Plains, Hospital Ponds...... 500 New Country Club Lake......_... 
Penns Grove, Layton Lake......... 450 Wak Wakes. oscn eee a 
New Mexico: Estancia, Cox’s pond.... 375 Old Country Club Lake......._..- 
New York: Pauls Valley, Roquemore’s pond.... 
Altamont, Warner Lake...........- 300 Pawhuska, Birch Creek..........._. 
Clayton, St. Lawrence River........ 100 ESTAS) (218) ale seed Tae Pa | 
Greene, Hecho Wake 222. sya 100 CipariGreck~ 4c. s aceel eee eed S28 
Jewettville, Reuther Pond.......... 100 Gray Horse Creek............ 
Lockpert, Red Creek................ 200 North Bird Creek............ 
Mount Marion, Highwood Pond....- 100 gui credicse 0-2 tte eee ae © 
Newburgh, Orange Lake............ 100 Sandlirepie-< -tot tnt 
Stittville, Lawton’s pond........... 100 Perry, Country Club Lake... 
Tivoli, Livingston’s pond........... 100 Dixons POU. 222. — eee 
Pray wauyaer Paice. sick Lek en 3 82-0 500 Dolezal’s pond........... = 
North Dakota: : Boyleis pond eer sae n eee 
Binford, Red Willow Lake.......... 500 Enrightis ponds... -- s22ssc.ce-sclee 
Lisbon, Sheyenne River............ 500 PIOOVEMS PONE ne stactert eee 
Petrel, Lemmon Lake.-............. 500 Johnsons pond! ss... ss aeons Ae 
St. John, Lakes of Rolette County 1,600 RGnPIS TONG ceearter eet a eee S 
10: 2 Lawrence’s pond.....-<....-...-.- 
Lake View, Indian Lake..:......... 200 MeDaniel’s pond. +o .ss4-4 6 cee. 
Newton Falls, Milton Lake.......... 800 BAtOUS PONG 5c. s steamer at ltee 
Sayre, San Toy Lake................ 200 Pennington’s pond..-..-.........- 
Oklahoma: Robinson’s pond.....-...-........ 
Aula, Bird Mill Creek. +. 22220202 150 Sy kor Ponds. tec 3 <2 =) ears 2 * 
Country Club Lake............... 150 WollardiUakes..°- ono a sconnd oe 
Jack Worle Creeks = 354522222 5t ee 225 Mgune SpOndss 3 sanen ass tones 
paddy Cri. sense ee eer ee. e 150 Pittsburg, Lake Austin...-......... 
Anadarko, Sunnyside Pond 150 Pond Creek, Buffalow’s pond........ 
Ardmore, Ardmore Lake 200 iia Horee’S Wontn 3... onos5- des oe 
Hyden’s pond......... 100 McClelland Lake. <2. ei. 2 tics. 
Lone Grove Lake 100 NELOLY SIONS .--.se as sneee ss 
Pennington Creek. ...... 100 Purcell, Bandy’s ponds............. 
Rod and Gun Club Lake 300 Hourguin’s PON... 52-5... en 
Simpson Lake............. 100 Crawiord’siponds —° =<" * 5-2 =< -.-- 
Three-mile Creek d 100 ean S PONG ep anos ose nan 5, 
Whitehurst’s pond. .¢... 100 Rackley’s pond .......-.......-..- 
Byars, Railroad Pond 100 Wantland’s pond... ...-.-....--.. 
Sunnybrook Pond 100 Quinton, Starr Lake.............2.. 
Crowder, Lake Octapocta. 150 Red Rock, Swallow’s pond.........- 
Mountain Lake... ...... 150 Rosedale, Bryant’s pond —--7- fn. 
ee Bennett Lake. 75 MISCIS) PONG <5. wn encn n= ons oe 
Eufaula, Mirror Lake 75 Sapulpa, Henry’s pond............. 
Featherstone, Cunningham’s pond. . 75 INES ONO i7s. eevee oa tee so 
bmyWann PONG. *s.ccc coo. ee 75 Meyeris PON <a. aos cancac- 52h ofa: 
Gage, Buzzard Roost Pond.......... 300 Sharon, Healey Lake...............- 
Goteba, Hinton’s pond.........2227! 150 || Stillwater, Karentz’s pond........... 
Guthrie, Farm Pond (A)............ 100 Kerntke’s pond 2 .--.-sc os as sceme 
HRW ONO IGE) oases es, 100 Supply, Inwin’s pond . .--- so -cm-chace 
Woodland Lake........22222...... 100 Thackerville, Blue Lake.......--... 
Hickory, Armstrong Lake........... 150 Tulsa, Schenfield Ponds......-.-...- 
Big 134 VES Sealed ee Sedna tan 225 Union City, Knapp’s pond...-...... 
Blue Grekse ton eocote aise. 150 Vici, South Persimmon Pond....... 
Takes Wanton ~~. tae awnateoe 75 Welch, Cow Creek... 2-c0-£ s2-ct- 0. 
Hugo, Outing Lake.............2... 350 Weleetka, Crystal Lake............. 
OBDECE Make. onaacet cc sc cee 300 Woodward, Appleget Lake.......... 
Mplonakes wa. .-- coast ot gue 275 IBEAULO AKG occ wie fons soe wens? sae 
Kingfisher, Glade End Pond........ 150 LETC) ag 97 Ec RRS ae 
Krebs, Manitou Lake............... 75 Cline Takes... sess Soh pasatsigt 
Lookeba, avaliow/Gake..t 5:0. 02. scs 150 LOL FTE. Yc eats Re te ae arene 
McAlester, Lake Talawanda......... 300 Hopkins Lake... -2saqu-> gees - 
Mangum, Caldwell’s pond........... 100 eRe AK Ce go a3 es ie eens 
MossSpring Pond... ..... 1.15.2: 2. 300 ankin Waren i. 2th once ons 4 
BUSS DONG. Seem soc.. Socasp seacece 100 SCE TALES a aaa 
Medford, Lew Weld Pond........... 150 Siillor Wako s. 5i-2 sha sossee soo ce. 
School Land Pond................ 150 SwarisiWake :-. . sjccsgsgsas gets 
Tennant’s pond...--...-....-....- 300 urnbuil Lake.........++-astres <p 
Moore, Cowan’s pond..............- 100 Werner ihake: : 522593 taqchicarate 
Mooreland, Crystal Lake...........- 200 valle wake gnc heceiet scicsterent 
Willow Springs TAK Coos 0 ose seas 100 Workman Lake: > 2.55. - stad: 5542 
Mountain View, Big Sandy Creek... 150 Manman) Lake. ic. sncsd- ssase dag s = 
Foutch’s pond Seieioee hos anions oe 300 || Pennsylvania: 
Praleygs lake. 2: canst joccsacare ut. 300 Altoona, Juniata River.............. 800 
SONGS EAKB an acs. ines sn-sesccue 300 Williamsport, Loyalsock Creek... ... 300 
Maprnesslake. 2.22. ccncc-. ae 300 wy yolnsing, Susquehanna River..... 1,500 
AVE Teer a1 ee ee es 300 || South Dakota: 
WashitaitRivor-ns.:2asecscccess os: 300 Hartford, Wall Lake................ 400 


Wynn Creek... -.. 53525 Rh emcewses 300 Huron, Lake Byron........--..-..-- 500 


50 DISTRIBUTION OF FISH AND FISH EGGS, 1918. 


Distribution of fish and eggs, fiscal year 1918—Continued. 


CRAPPIE—Continued. 


Disposition. 


South Dakota—Continued. 

Sioux Falls, Lake Simpson........-- 

Sioux City, Waters of South Dakota. 

Volga, Lake Tatonkaha...-.-------- 

Tennessee: 

Atoka, Glen Spring Lake.....-.---- 
McRee’s\pond Secercs - ses etscerarne 
Templeton’s pond.......---------- 

Brighton, Sunnyside Lake..-.-.-.--- 

Franklin, Murphy Fork Creek.....- 

Gallatin, Hogin’s pond......-------- 

Halls, Tucker’s pond.....-.-.---.--- 

Henning, Sanford’s pond.....-.-.--- 

Huntingdon, Dill’s pond....- Pe Farse 

Kerrville, Miller’s pond........----- 

Manchester, Garrett Mill Pond.....- 

Murfressboro, Hickory Grove Pond. . 

Nashville, Little Harpeth River ....- 

Springfield, Sycamore Creek.....--- 

Tullahoma, Lake Calanthe......-.-- 

Virginia: 

Ashland, Luck’s pond.......------- 

Beaver Dam, Beaverdam Lake....- 

Burkeville, Mallory Pond.......-..-- 

Byllesby, Meadow Creek. ..-.....--- 

Ow Riversssssc oh ates ns cepoes 

Charlottesville, University Pond.... 

Church Road, Hobbs Run.........- 

Clifton Forge, Cow Pasture River... 

Dillwyn, Mary Bell Pond..........- 

Edinburg, Passage Ceek......------- 
Shenandoah River, North Fork... 
Shony Crook=s--a-cccanceecseeenee 

Emporia, Emporia Pond.......----- | 
MehennntPnndtsicfscc-c.snuene= = 
Siisleispond. 525 -2s5ccei cance es 

Esmont, Lake Nydrie........-.-.--- 

Fredericksburg, Dowman’s pond... - 

Glen Allen, Chickahominy River... 

Lorton, Occoquan Creek....-------- 

Lynchburg, James River....-..----- 

Maiden, Hening’s pond.....-.------ 

Manassas, Broad Run.........------ 
Bull Rivbss<cie2 52 Sesass552 25s eee 
iottleskguase: 54 ee aeseeee dean Sane 

Mount Jackson, Shenandoah River, 
North Moris s2:-2:-2s>-c6 Rsageeeee 

New Market, Shenandoah River, 
North Fork........-.--+: pars Tae 

Olinger, Slemp Pond.............-.- 

Purdy, Batte’s pond.............-.- 

Rectortown, Rawlings’s pond.....-- 

Richmond, Bryan Park Pond:..--*- 
ClubiPondiecs: 22:25 oe te See 


po 
Charleston, Blue Creek......-------- 
Wik Rivene-stsctisssseseneee= = ane 
Williamson, Big Sandy River, Tug 
Mork... issascsscsceonaessssscca0e5 
Wisconsin: 
Alma, State fish commission... ..-.. 
aay a ome Freee A 
ay City, Mississippi River..-...-..-- 
Brokaw, ‘Wdsesnedy Rives sosscapeeee 
Centuria, Deer Lake.....-........-- 
Donaldson, Anderson Lake...-.....- 
Big Portage Lake. . 2.5. -,.-..-.<% 
Deer Lake. o2c2sésce.> eter eee 


Number. 


Disposition. 


Wisconsin—Continued. 

Donaldson, Landing Lake.-.....-..-. 
Little Bass Lake. sctp Je such --F + 
Little Donohue Lake.....---.----- 
Pickerollake...cee-- 202 +52->- Se 
Spring Dake:. 2... at< 3 <as4eeee 

Elkhart Lake, Crystal Lake-.-.-. e 

Genoa, Mississippi River.-......-.--. 

Glenhaven, Mississippi River. ...-.. 

Gordon, Bass Lake..........-.------ 
Blue Gill Lake. oo: --- 2-124 --<05 
Clear Lakes 13... os02cata: fees = 


Oxmrbakeyes c. iiscss secneeptrcteees 


ICO ASO MAIKO. cca eee miele ke 
Grand Rapids, Wisconsin River..... 
Hayward, Lake Willard........-...- 
Heafford J unction, Bass Lake......- 

Prairie TAK 3.0 6-45 ase ott ies ane 
Rite Walk Gsee soca cen ensic eee tel 
Hillsboro, Baraboo Pond.......-.--- 
La Crosse, Mississippi River.-....--.-. 
Ladysmith, Flambeau Pond........ 
Lake Millicent, Bingo Lake--......-- 
Boscoe Bay Lake.......--.------- 
Bubar Take: oe. 2 eo ees 
Crow sLaKO si ss2)s.<0<nics = - <= areata 
Five Island Lake.......-..--.----- 


(Dwain Wakes 36 tone mensaspempaeerr 
Lake Nebagamon, Lake Nebagamon. 
Manson, Manson Lake.....-...----- 
Norrie, Cedar Lake.... . i henemecdna 

(Haliwayi Lake-tt.>-+s.teanaweenaee 

Kelley BOnd jint= sesees s ecpeee ae 

Dake: Wausaitt 2s see cerns ao da 


Smiithebakes! £2s2252 252 Sse 
StonysLakote fe52 82832. oon 
Nye, Round Lake....... BEress is! 
Prairie du Chien, Mississippi River. .- 
Reedsburg, Mirror Lake......-..-..-- 
Rice Lake, Hemlock Lake.......-.- 
Cazenovia Mill Pond....-.....-.-- 
Richland Centre, Neptune Mill Pond 
Postel Takecesessoee ses ae ee 
Rodolplahil Pond = 2ee es 
Sextonville Mill Pond............. 
Schultz Spur, Lake Ackerman...... 
Stone Lake, Snag LOG N ha aera rlemisie 
Superior, Amnicon Lake........--.- 
Tomahawk, Bass Lake.......-..-.-. 
Road hdkesesns2s22tiisctscences 


Spirit Dakesssseeses tse tence see ee 
Swamp. Bake-ccss.--- ose ea---s ese 
Tomahawitittiver: 22. -ta---.---- - 
WisconsimiRirvers-22-:cee-s-- oes: 
Wausau, Brokaw Pond....-.-..---- 
Eau Claire River.....---...------- 
Gilmore Creek-2=225 22-22 22-2252 
Lake Mayflower.----.----------.-- 
Lake. Wasallisse2ssss224-5- 2-5 
Rib Riveresssesseeteecsee = eed 
Silver Creek.::.<::=22--+2:---+-=--- 
Wisconsin River......------------ 
Woodyard, Mississippi River........ 
Wyalusing, Mississippi River. - ...-- 


Total 62: .22cccis ete secs ce ts Okt 


a Rescued from overflowed lands and restored to original waters. 


b Exclusive of 6,250 lost in transit, 


Number. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
LARGEMOUTH BLACK BASS. 


Disposition. Number. Disposition. Number. 
Alabama: Alabama—Continued. 

Abbeville, Abbey Creek............- 1,050 Monroe, Flat Creek ...........-.-2-- 400 
Choctawhatchee River. .....-.--.- 1, 400 PakerPark stl... avin aa 1,600 
Coldtiaked:..... tel Seen 700 Limestone Creek................-- 

Huttois pond)... 2. 2322 23552 700 Little Mill Creek. .........22.222-. 400 
Ada; Bell's: ponders seas 1,500 Mineral Branch)... 2. ..0222.. 1804 400 
Alexander City, Herzfeld’s pond... . +1, 000 Randon Creekil) wn . 327s Ik 2 150 
Anniston, Allen Pond ...........--. 3,000 Slaughter’s pond......2.........-- 300 

Francis Mill Pond................. 4,000 Montgomery, Candler’s pond........ $2,000 

Dloyd’s ponds... esses Rest tS. 3,000 Cobbs Ford Lake................. 74, 000 
Bayou La Batre, Little River....... 2, 400 MallCrecks, Sete T eA  n +3, 000 
Bear Creek, Liberty Pond........... 100 Mill Creek Lake.................-. +3, 000 
Belle Mina, Walton Pond........-..- +2, 000 Samples Pond................- A 42,000 
Birmingham, East Giles Pond...-... 70 Murphys Siding, Johnston’s mill 

NCOLONE PONG ssi bawns couse steers 80 DONG Ss tsce secs wasee te see aces 1, 400 

ake venind yates 3. 2e Peek wo cese ce +5, 000 POON Crpelkksies sk esos ceaa ce BtEle 1,050 

Silverlake so: led een ce dk . 1,000 Spring Vakectiir. .. eed) isd 29st 1,050 
Brockton, Sawyer Mill Pond......-. 1, 750 Oneonta, Little Warrior River....... 3,000 
Calcis, Kellys Creek.......-......--- 2,500 Paint Rock, Paint Rock River...... 74,000 

‘Capps, Choctawhatchee River-....-... 1,050 Panola, Lake Holah...............-- 73,000 

Pine Lop. Lake <s.<t85.4 WSS 1,050 Pelham, Palmetto Mill Lake........ +4, 000 
Carpenter, Hunnicut Creek.......... 200 Pine Apple, Welch’s pond.......... 200 
Castleberry, Etheridge’s pond....... +3, 000 Pine Hill, Baggett’s pond........... +1, 000 
Centerville, Cahaba River........... 300 Sheihelw’spond -2 <0 sseccecsccs th +3, 000 
Chickasaw, Chickasaw Creek. ....... 1, 500 Piper, Alligator Creek Pond......... 74,000 

Hight Mile Creek.................- 1,500 BLOWS DONG cxsccdescseccsaeeee 50 

Greenwood Bayou...............- 1, 500 Island Ford Pond.......2..:.2.:2 +3, 000 

Shell Bayouks see aes. 1,500 McGuire Creek: : ssh Sees 75 
Clanton, Mims’s pond............... 72, 000 Stx' Mile, Creekew2! Sew Bi. +3, 000 
Coleanor, Alligator Creek............ 55 Prattville, Cotton Mill Pond........ 225 

Little Gahaba River............... 440 Ragland, Trout Creek...2........... 600 

Shoal Creolec i. Laue YL eetee 90 Ramer, Holmes’s Pond. can iets 1,050 

Six, Mile Creek. x465..<2 0G.2 See 200 Rolorm, Gum Pond ws sss cers, sie 71, 000 
Comer, Conikee Creek............... 1, 500 Speed’ SpoOnd. 6555552. eee se eee 1,000 
Courtland, Big Nance Creek......... +3, 000 Riderwood, Lake Carezel............ 73,000 

Swoope Pondasasst tesa saa +2, 000 Russellville, Lake Gayley........... 73,000 
Cuba,. Jones ‘Pond. 2.:5..3:0H22 Reis 50 Sellers, Huffman’s pond............. 300 

Wiison’s pondete Lees Wiese +2, 000 Selma, Brickyard Pond............. +2, 000 
Cullman, Eight Mile Creek.......... +3, 000 Bur Brae BONG sos 555.5003052 Fe +3, 000 
Decatur, Dobbin Pond.............. 500 IaUV eyes ee oe ees Fe 72,000 
Dunavant, Lake Leora.............. 3, 000 Himters Bondis <5 33/5654 s.228oeee +2, 000 
Epes, Hawkins Pond............... +1, 000 Jones Creeks. vs; dase sco thee a. See 120 
Fayette, Lindsey Mill Pond......... 135 Oaks anid see eee as eek a ag +4, 000 

Wallace Mill Pond...............: 180 Snowdoun, Davis’s pond............ 1,000 
Florala, Lake Jackson............... 1, 400 Snow Hill, Speir’s pond............. 300 

Parker Pond. 5.4. 2etsJ.teest Be 700 Speigner, Rpeigner ill;Pond. .2230-. +5, 000 
Fort Payne, Town Creek............ 4, 000 Sprague, Norman’s pond...........- 900 
Fowl River, Fowl River............ 150 Spruce Pine, Smith’s lake........... 200 
Geneva, Hand’s mill pond.......... 1,400 Sulligent, Priddy’s lake............. 20 
Gurley, Flint River................. +3, 000 Sweetwater, Horse Creek............ +6, 000 
Hackleburg Tyra's pondevt. 2s. 28! 50 Shell’ Creek: Soon. ncttee Settee see 73,000 
Headland, Blue Pond............... 1,050 Sweetwater Creek................. 565 

Davis Bond xs saan s SO. 1,050 ‘Tanner, Pecks ponder. ossoisgh ye 100 
Helena, Buck Creek.........22...... 1,800 Troy, Boatner’s pond............-.- 700 
Huntsville, Broham Lake........... 200 Boswell’s:pond..-. F506. 91S ek 1,050 

Bling River15 [AST 2h AR 2,000 Henderson’s pond................- 1,400 
Ida, Coosa River Lake.............. 20 Tuscumbia, Big Nance Creek. ...... 240 
Kelleyton, Corley’s pond............ 4,000 Tyson, Streely Place Pond.......... +3, 000 

Socopatoy Creek.......... aed Oe 3,000 niontown, Coffee Creek............ 130 
Kushla, Chickasaw Bogue Creek... . 1,200 Vance, Vance Pond .............---. 1,500 
Lapine, Russell’s pond.............. 600 Village Springs, Massey Lake. ...... 1,000 
Letohatchee, Caffey’s pond.......... 500 Welch, Chicksanoxsee Pond......... 1,000 

McLeams pond .)seseseassesn see 1,000 Wetumpka, Weoka Creek........... +7, 000 

Williams. Lake «assesses esl. 1,500 Whistler, Chickasabougue Creek... .. 1,500 
Lineville, Smith’s lake.............. 750 Winfield, Pearce Mill Pond......... 900 
Loxley, Corn Branch................ +3, 000 Weegworth Pond...............-.. 20 
Luverne, Kendrick’s pond.......... 4,000 Woodstock, East Giles Lake........ 2,000 

Bits Bends. .0eL A | Se +2, 000 Houston Lake..........-...00.... 1,500 
Madison, Bronaugh Pond........... 74,000 || Arizona: 

Mobile, Alligator Creek.......... Lf 2,000 Bowie, Lyday’s pond.............-. 150 
Bie Crepinescarsdoenten eile 900 || Flagstaff, Mormon Lake............ 200 
Dog River, Eslora Prong.......... 2,000 Globe, Roosevelt Lake.............. 1,950 
Dog River, Halls Prong........... 2,000 Holbrook, Ortega Lake. -........... 120 
Lake Hurieosco.:.........2...2.-- 500 Woodrufi' Pond). Jy4i0. csieick. 120 
Little Deer-Riverosa-<20e 4) SEN 2,000 Tucson, Amado’s pond.............. 150 
Rabbit Creek. .-.0.......002..000. 2,000 Vail, La Cienega Ranch Pond....... 150 
Sprang Lake. sarrn2s fois 225 Williams, Coleman Lake.-........-. 280 
Three Mile Creek..:...-.....0:-.-2 225 || Arkansas: 

Monroe, Bohannon Mill Creek... .... 42,000 Alma, Big Clear Creek. ...........-- 150 


On 
bo 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
LARGEMOUTH BLACK BASS—Continued. 


Disposition. 


Arkansas—Continued. 

Ashdown, Blue Hole Lake.......... 
Black Rock, Black River... 
Bradford ite Lake. ..... ce 
Browns Lake, Black River. soeed) ice 
Crossett, North Lake............-.-. 
Edgemont, Red River, South Fork. 
Gilbert, Bear Creek 

Buitalo River. .esesas setedeee 


Greenwood, Vache Grasse Creek. - .. 
Vineyard Creek........ Pe ee 
Gurdon, Willow Dell Lake.......... 
Hardy, Forty Island Creek.......... 
South Fork River..............--- 
Spline Hive? 22.4 eos cadena - ee 
Harrison, Crooked Creek............ 
Little Buffalo Creek..............- 
Hope, Wilson’s pond...............- 
Jefferson, Big Pasture Pond......... 
Spring Pond... sedi ates 
Joiner, Shawnee Lake............--. 
Leslie, Little Red River........... 7 
Ong: CROOK «ccc a 5 wba ame 


Little Rock, Spring Lake. .........- 

Manson, Black River. ...... -2sens 3 

Mulberry, Big Mulberry Creek.....- 

Pine Bluff, Fluker Lake............ 
Hurricane Creek. .......cc0.--2--- 
McAllister Pond......... eee 

Rumley, Little Red River.......... 

Shirley, ‘Weaver Creek..........-.-. 

Stamps, Bodcaw Creek.............- 
Stamps) Lake... ..va. eas s35 

Texarkana, Club Lake............-. 

iffin’S PONG’ ...5..duseck sessed 
MeoVES Lake a5 sccen onan dase ae 
Sonne LAK sno Ses co cneessnace 
Willow Lakes cn. ses ucaceccesbeee st 
Waldo, Jackson Pond............... 
Colorado: 

Boulder, Hygiene Lake............- 
Maxwell Lake, ......susecedseve “a 
Ni Wot Lake... p2se4. 22 se ceaagtee: 
Younglove Lake......2.......000- 

Denver, Windermere Lake.......... 

Eastonville, Ayer’s pond............ 

Grand Junction, Ternahan Lake.... 

Lamar, Two Butte Lake............ 

Las Animas, Horse Creek Lake. .... 

Littleton, Wyldermere Lakers =c2s< 

Longs Spur, Murray Lake........... 

Louviers, Louviers Lake............ 

Loveland , Mariana Lake............ 
Nutch Lake-W: toed .escest aoe 

Miramonte, Carter Lake............. 

Pueblo, Teller Lake............----- 

Connecticut: 

East Haddam, Joshua Pond.......- 

Meriden, Quannipaug Lake.......... 
West Pond. 2 3.<--, tees pt oe la 


Delaware: 
Kirkwood, Lump Pond............- 
Lincoln City, Cedar Creek Pond.... 
Middletown, Noxontown Pond..... 
Wilmington, Folly Woods Pond.... 
Florida: 
Cottondale, Cole Pond.............- 
pekonek Springs, Brown Branch 


Lake Hamilton ipitd. ccidacecth gt 


Number. 


Disposition. Number. 
Florida—Continued. 

Orlando, Lake Ivanhoe....-... 1,750 
Paxton, Brown Branch Pond. 1,750 
Pensacola, Querarity Lake... 400 
Quincy, Bruce’s pond........... 100 
River Junction, Mosquito Creek. 2,450 
Sebring, Hares Lake.... 4,000 
Springside, Silver Lake. 1,750 
Sorrento, Lake Rutn........ 1, 225 
2,100 
2,100 
400 
1,400 
1,400 
1,050 
1,050 
12 
2,100 
750 
2,000 
areun 2,000 
ey 100 
ta, Bri 5, 000 
Capital City Club Lake.. 5,000 
Howard Mill Pond........ 3,000 
Augusta, Spout Creek Pond. 5,000 
Bainbridge, Lake Douglas... 1,050 
Blairsville, Butternut Creek. 2,100 
Bowman, Beaverdam Creek... 3 3,000 
Cairo, Akridge’s pond............-.- 1,050 
Canon, Meadowview Bass Pond...-.. 1,000 
Chula, Whiddon’s pond..........--- 1,400 
Clermont, Chestatee Lake........... 8,000 
Cordele, Brady’s pond.........-.-.- 1,500 
Cornelia, Nancytown Creek.......-- 760 
Covena, Phillips spond .... ... Saat sa 300 
Covington, Sprindale Pond.......... 1, 250 
Cuthbert, ‘Harris Pond............-- 100 
Tripps Pond. ........iws-aideree 100 
Dexter, Malone’s pond.........-...- 100 
Ellijay, Rodgers’s pond............. 500 
Fort Valley, Myrtle Pond........... 1,000 
Good Hope, South Lake............ 100 
Greensboro, Beaverdam Pond....... 100 
Hartwell, Big Cedar Creek...-...... 5, 100 
~ Cleveland’s pond...............-.- 1,000 
Savannah River........... ies agp 47,960 
Hawkinsville, Fountain’s mill pond. 300 
Heardmont, Savannah River........ 100 
Hogansville, Lazylands Lake........ 4,000 
Lakemont, Lake Rabun ...........- 2,500 
Lavonia, Roberts’s pond... tes 175 
Leary, Lake Marcelia .............-. 2,750 
Lexington, Long Creek...-.........- 5,750 
Lookout Lake, Lookout Lake....... 500 
Lumpkin, Clear Pond..-............. 2,250 
Goeslin’s pond ......2vseu-eaceren se 1,000 
Liddy’s pond... ....-sas.<<8s82-- 8% 2, 250 
Worthington Pond.............--- 2,250 
McDonough, South River........... 2,000 
Macon, Easterland Lake............ 850 
Nelson Mill Pond................. 3,000 
Riggins Mill Pond................. 3, 000 
Madison, Barnett’s pond............ 4,000 
Poplar Pond... s3h 4. -Senbe we. Sm 100 
Marietta, Golf Club Lake...-........ 100 
Mauk, Montgomer "SONG... «. dice 450 
Maysville, Holland’s pond.......... 1,140 
Montezuma, Lewis Mill Pond....... 100 
Travelers Rest Pond.............. 100 
acoochee, Duke Creek...........-- 3,000 
Newman, Lazvlands Lake.......... 3,000 
Nunez, Phillips’s pond.............. 200 
Piney Prong Pond.........-.-..-- 300 
Ocilla, Brushy Creek Pond.......... 3,000 
Omega, Hawkins’s pond.......-...-. _ 8,000 
Perry, Lakeside Pond..... apvneicd de5 350 
Plains, Kidds Mill Pond...-........ 2,250 
Quitman, Fernside Lake............ 1,050 


a Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and 998, Jiscal year 1918—Continued. 
LARGEMOUTH BLACK BASS—Continued. 


Disposition. 


Georgia—Continued. 
Quitman, Okopilco Creek........-.- 
Spencasake 3.55. nick opchie- apebin 
Raymond Lake...,........-------+- 
Reidsville, Pounding Mill Lake..... 
Reynolds, Horse Creek Pond........ 
Robinson, North River....-....---- 
Rock Mart, Blue Pond............-- 
MarristPondor sce ant te eae oer 
Rutledge, Rocky Creek Ponds. snes 
Sandersville, Gladdin’s pond 
Savannah, Greenwich Lake......... 
Soperton, Courson’s pond..-........ 
Thompson’s pond....... Seis So aeed 
Sparta, Bryan Pond..........------ 
Statesboro, Beasly Mill Ponds. ea. 
Temple, Little Tallapoosa River .... 
Tifton, New River Pond...........- 
Trion, Chatooga Pond........-.-.--- 
Tusculum, Kamataska Pond........ 
Valdosta, Long Pond Jo 5s-sene-6 ante 
Shadowilakes «ssieck dessa. 25 
Sunshine ake. .-< petss ose eectes 
Wisenbaker’s pond...-.. pisces 
Welch, Brasstown Creek...... ee 
Wellston, Sandy Run Pond........- 
Winchester, Felton Mill Pond....... 
Woodbury, Powers-Sims Pond..... 
Wray, Harper’s pond............-.. 
Tilinois: 

Anna, Hess Lake. ../.:.......---.--- 
Ashley, St. Francis Lake...........- 
Belvidere, Coon Creek......-.--..--- 
Kishwaukee River......-----.---- 
Blanding, Mississippi River-........ 
Carbondale, Thompson Lake........ 
Carrollton, Minnow Lake............ 
Walnut Hall Lake................ 
Colona, Hennepin Canal....-.-.....- 
DuQuoin, Lake Rutledge .-........ 
Franklin, Burlington Lake.........- 
Freeport, Waters of Ilinois...-...... 
Galena Junction, Mississippi River. - 
Galesburg, Lake Rice..............- 
Grays Lake, Druse Lake.-....... Pies 
Hannibal, Sni River..........2....- 
Hanover, Mississippi River.......... 
Trving, Wilson’s pond.........-..-.- 
Joliet, Hickory Creek.........-...... 
Kankakee, Kankakee River-.-...... 
Laclede, Lloyd’s pond.....-.-.-...-. 
Lake Forest, Kelley’s pond....-.... 
Lake Villa, Deep Laken soles 
Lake Zurich, Lake Zurich..-........ 
Lanark, Carroll Creek............... 
Meredosia, Illinois River............ 
Mooseheart, Moose Lake...........-. 
Moro, Rockbridge Lake...........-- 
Naperville, DuPage River, West 
Branch. jcc ees sates otto. 


wt eeeeee 


Polo, Pine Creek... :......... 
Sesser, Keller Lake...............2- 
Sparta, Country Club Lake 
fp tneticld Reiger’s pond........... 
* Thornton Lake.......... 


Indiana: 
Angola, Crooked Lake.............. 
ox Lake a oh ie ie hee a a malas 


Number. 


Cesar 
So 
SSE85 


mars i ee 
338 
i=) 


180 


Disposition, Number. 
Indiana—Continued. 
Beeson Station, Beeson Pond....... 160 
Bicknell, Phillippe’s pond........... 140 
Bluffton, Wabash River............ 265 
Borden, Blue River Mutton Fork. . 300 
Brazil, Sewer Pipe Pond............ 70 
Cedar Lake, Cedar Lake............ 160 
Columbus, Flat Rock RUVer os. a 500 
Danville, Big Raccoon Creek. ....... 225 
Edinburg, Sugar Creek.............- 210 
Fairland, Sugar Creek..............- 210 
Greenfield, Brandywine Creek. -.... 120 
Huntingburg, Waterworks Lake... 500 
Indianapolis, White River.......... 160 
Jeffersonville, Eagle Lake........... 500 
Kewanna, Collins’s pond............ 60 
Lake Maxinkuckee..............-- 240 
Leesburg, Tippecanoe Lake........- 72 
Liberty, Whitewater River, East 
BUS ee rated acts ve cia ease 4 40 
Manilla, Little Blue River.......... 210 
Michigan City, Clear Lake.......... 180 
Sas age gas suxtitind beeeetina-t 2 180 
BEUNGY Wake coo wactce te: whe met 180 
ol W225 BE a ala ae me 3 aad 180 
Varis Maire ond 2. = oon. os ened - 180 
Mill Creek, Fish Lake.............-- 240 
New Albany, creeks of Floyd County 650 
Orleans, Hudleson’s pond.........-. 100 
Pierceton, Barber Lake. ............ 80 
Webster Lake. so sas ccue anars 120 
pees E Crystal Pond... .-* 2.22.2 100 
Rome City, Lower Lake............ 180 
P¥lvam bakerc 5 eee ea ae 300 
Saratoga, Shaw Lake............... 8 
Sellersburg, Belknap Lake.......... 1,000 
Shelbyville, Flat Rock River....... 210 
Star City, Tippecanoe Eon 2) ee a 120 
Sullivan, Union Pend..._........... 210 
Summit ville, McLain’s pond....... 75 
Robseboont’s ponder 75 
Valparaiso, Wahob Lake............ 180 
Veedersburg, Coal Creek............ 225 
WNeISOIS PONG es ee 150 
Vincennes, Wabash Lake........... 210 
Wilder, Kankakee River............ 120 
Williamsburg, Greensfork Creek... . 225 
Worthington, Eel River............ 400 
WICURIVeD a sence oe fae oes Bos 400 
Towa: 
Anamosa, Wapsipinicon River...... 100 
Bellevue, eee S RIVED oo. ei 3e a 50, 870 
Blanchard, Crystal Lake............ 100 
urlington, West Burlington Pond . 240 
Clear Lake, Clear Lake. ............. 800 
enescp, ToWsa-EIVErDs. 2s... 0. seco 3, 600 
Turkey 1 ihe) veh ett bbb Lede” hte oe 3, 600 
Decorah, Upper Iowa River........- 300 
Dewitt, Spring Brook Lake......... 160 
Emmetsburg, Medium Lake........ 500 
Exira, Nishnabotna River.......... 400 
Fairport, Mississippi River.......... a 12,097 
Garden City, Muscatine Creek......- 120 
Watlsi@renk: <2 3. te ee oe ee 120 
Greene, Shell Rock River..........- 200 
Green Island Mississippi River. .... a 350 
Guttenburg, Mississippi Riverssi 27s a 500 
Hazleton, Otter Creek..............- 80 
umeston, Waterworks Pond....... 120 
Towa Falls, lowa River............. 660 
ero, Wenox: Lake. =o!" 2 a ears 300 
Manchester, Maquoketa River...... 540 
Mason Citv, Clear Lake............. 500 
Enna Oreric i> Soe Racer ie ee 500 
Ottumwa, Lake Loch Burn......... 240 
Perry, Raccoon River.............-- 12,000 
Pleasant Creek, Mississippi River. - - a 100 
Doearry, tows Riverstone ck 240 
Sny Magill, Mississippi River... ...- 4350 
Udell, Jones’s pond............-...- 60 
NAVE Ue IS 2S Oyo ol 21) 610 ee 80 


a Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
LARGEMOUTH BLACK BASS—Continued. 


Disposition. Number. Disposition. Number. 
Kansas: Kentucky—Continued. 
Bllis, Saline*Rivers. s22eese steer 300 Paducah, Wallace Park Lake. ...... 200 
Fort Scott, Sheeler Lake............ 300 Pewee Valley, Blue Lake....-...... 65 
Jetmore, Pawnee River............. 195 Pikeville, Big Sandy River..-....... 65 
Olathe, Country Club Lake-.-....... 500 Big Sandy River, Levisa Fork.... 195 
Topeka, ynn-@reekiei 7s, Skt eo! 200 Johns Oreek.: 2222 ASS. 195 
Mission Oneekess s+. ta Gut heey ol 200 Rowlett, Green River............... 280 
Wakarusa Creek...........-..--:- 230 Samuels, Sherman’s pond........... 130 
Kentucky: Shelbyville, Lake of the Maples. .... 65 
Banklick, Summit Lake...........- 65 Ravenwood Pond....-..-...--.-.. 130 
Bowling Green, Briggs’s pond....... 70 South Park, South Park Lake...... 1,000 
Chelfsiponds 2a s eet eee i et 70 Springfield, Forest Hill Lake........ i 65 
Garvil’'s pond tee eee ee 70 Stanton, Hall’s pondoit wcusaien. 65 
Goodrim‘’s*pond ete eles eee! 70 Stephensburg, Dutsehe’s pond. ..... 100 
Harriss ponds ccs2 aes tee eetene 70 The Forks, Big Sandy River, Russell 
Hendrick’s pond (A)..........---- 70 Wonks proses. ss eee eee eee eee 195 
Hendrick’s pond (B)...-.......-.- 70 || Louisiana: 
Jenkin(Spondvere se. kes seer 4 cmt 70 Abita Springs, Morgan’s pond....... 300 
KISHGES PONG Aaecer seces pee eens 70 Baton Rouge, Amite River......--- a75 
epan’p pond ec Seas a2 70 Mississippi River...........--.--.- 6,525 
Mitchellts;pond:. ist eee Se 70 University. Lake... tee b.ecent @ 550 
Cadiz, Little River. 220.222. l2.2-<,.- 600 Bayou Sara, Hereford Lake......... 1,000 
Covington, Elmhurst Lake.......... 65 Bernice, Johnson’s pond........---- 40 
Danville, Stout’s pond.............- 195 Cade, Boudreaux’s pond.....-..---- 250 
Elkhorn City, Big Sandy River, Pharr’s PONG s.s5ce set Le eee 130 
RUssellMorkessssssseee pee 195 Church Point, Latiolois’s pond....-. 40 
Erlanger, Culbertson’s pone ea 65 Clinton, Clear Creek.....--....-..-.- 2, 500 
Fords Branch, Big Sandy River..... 130 Leesville, L’Anacoco Bayou....-...-- 250 
Franklin, Dixon’s pond............. 70 || - Natchitoches, Cane River Lake... .. 260 
Drakes Greek: <2 ste eee ee ae 70 New Orleans, City Park Lake....... 75,000 
Drakes Creek, Middle Fork... -.... 210 Opelousas, Caldwell’s pond.........- 80 
Edwards Bong ..oeneo. ye cee ee oe 70 Orange, Conway’s Bayou...-.....-.- 250 
inns Gn ee teh. ae See ee ee 70 Rayville, Clear Lake...............- 50 
Gaines|Pond sore ae 70 Stonewall, Moseley’s pond-......-.- 25 
Fob diyeROnG ett est secs ten see 70 ‘Winnfield, Lake Joyce.............- 180 
Menmrtarrmaond.. Seees tees eee 70 Zona, Sanford’s pond........------. +2, 000 
edu aversances tee a ee ae 70 || Maine: Poland, Lake Tripp.-..-..-.... 30 
Fredonia, Bailey’s pond............ 100 |} Maryland: 
Bar Breld: Ponds 3 sca e- tein 100 Baltimore, Deep Creek.........-...-- 210 
Bitiers pond sok eee ees 100 Charlotte Hall, illie Pond.-.....-.-. 140 
GUIs Pond<: << 24.240. ee er ee 100 Cowenton, Fox Brook..............- 80 
Ractory Wet Pond se eee 100 Cumberland, Evits Creek........--- 105 
bl Pond<<t2e.<* Se ect se eee 200 Fifteen Mile Creek..............-- 150 
Oliveria\pond (bees ses ete eS 100 Potomac, Riverjca:-ptebe. asen5-/ 455 
Sattertield’s: ponds 220) me on teees 200 Potomac River, North Branch.... 105 
Walson{POnGss =~ 7 asec ee eee 100 Town Crechuccescsnece, eee es 300 
Georgetown, Elkhorn Creek......... 65 *Wills' Creek. ~ 5..ceaide sepebereneee 105 
Halps pond (AS: 2S e ete 65 Easton, Peach Blossom Creek...-.--. 20 
Halls pondieh) eets2e 228s aee 65 Eccleston, Cave Pond....-.........- 70 
Halls pond (C) Baap ae ee 65 Elkton, Back Creek Mill Pond..-...-. 80 
Glasgow, Skeegs Pond.............. 210 Ellicott City, Dorsey Run........... 40 
Greenup, Little Sandy River....... 130 Little Patuxent River......-..... 120 
Tygartihivenime tere ee ton 195 Ellwood, Beulah Pond........... Ce 6 
Hopkinsville, Glass’s pond.......... 400 Frederick, Monocacy River........- 360 
Bake Thinty.s 9:4 see @o coe. scare at 600 Gaithersburg, Irvington Lake....-... 70 
Hitt S RAMCItech SUE tL ont ce cecm eee 1,000 Geices, Youghiogheny River........ 150 
WVallacetPond: +2 :< <2 200242 on Shee 400 Hagerstown, Antietam Creek.....-- 160 
Lancaster, Bratton’s pond.......... 130 Conococheague Creek..........-... 160 
Lawrenceburg, Dowling Lake....... 65 Hughesville, MTchePoan das 53-468 - <5 140 
Jon Lakers: ore fee eee 65 Owings Mills, Red Run..........-.. 120 
Lake Cartinhouney. seeerescer ee 65 Passadena Station, Woole’s pond... ; 140 
Lake Mary Elizabeth............- 130 Port Deposit, Herring Run, tribu- 
Leathers pond--.-2--c202) eee 65 LATICS Of sch coneteb becge=t eee aes 625 
Lebanon, Bottoms Pond............ 65 Preston, Beulah Mill Pond.......-.-. 6 
Buckhorn @resktece ten noes fee 130 Fowler Creek Pond......-...----- 6 
Clear Creek. tee rcp tase oe 130 Linchester Mill Pond.............- 6 
Indian Greeks 7-2 5--t s:rescaccsre 130 Williston Mill Pond...........-.-. 6 
Johnes Fork Creek.....-..-.------ 130 Seneca, Potomac River...........-.- 50 
Medlock Creeks aio. = nae anne 130 Snow Hill, Nassawango Creek......- 20 
North Fork Greeks :2.)--\75.0<-..-- 130 Union Bridge, Pipe Creek. .......... 120 
Pittmam Creek: 23 2557 35558. nae a 195 Woodbine, Oakdale Pond........-.- 40 
Pottinger Creek. -> snp a-eeaeen 130 |} Massachusetts: 
Rolling Fork Creek. ......--.-.--- 195 Falmouth, Maier Pond..........---. 60 
Salt River, Beech Fork..-.....-.-.- 195 Marblehead, Oliver’s pond.......--- 30 
South Fork Creek.............-... 130 State Line, Sandisfield Lake......-- 90 
Waterworks ake;:. 2252. 5-200. 65 || Michigan: 
Lexington, Waterworks Lake....... 195 Alpena, Long Lake......-....-..--- “ 500 
Louisville, Bernheim’s pond......-. 500 Ann Harbor, Three Sisters Lake, 
Nicholasville, Clifton Pond.......... 65 Middloas eet ete coda Ede dane 300 
Hooverhurst Pond......../.-...-- 65 Caspian, Chicagoan Lake...........- 200 


@ Rescued from overflowed lands and restored to original waters. 


Ne 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
LARGEMOUTH BLACK BASS—Continued. 
Disposition. Number. Disposition. Number. 
Michigan—Continued. Mississippi—Continued. 

Crystal Falls, Dawson Lake.......-- 175 Canton, Ray’s pond ..............-. 500 
MOnh Une aAKCcc o.2 - cases ceee =o ey 400 Troliois Pomd(Ayys BeBe ay aa 200 
Glidden Lake. ~...--: <-2.-~-|2 4-2: 150 Mroliofs PON (BY Hs. 2.2014. one 300 
aren wake... soca ot sewsomss watts 75 WIGS FOnd-ees 25.6 '252+. Sabha 1,000 
Heart Make’. sastess eee sara 150 Waverly Lake 2.0... 3: .2sSue ee 300 
MG AKG. So oc wie enn ME ee 75 Will Smith Lakess2. fees 22 400 

Delaware, Bete Gris Bayou-...---.- 200 Wood dbaker, 220 sa.7-.2c Vis 208 500 
Gratiot Uupkersy. sini. ojass = 722e8t 200 Centerville, Ford’s pond........-.-.. 202 
Maca Belles. 2. Cele. Ser cs cessas 200 Clarksdale, Moon Lake........-..... 2,110 
Lake Upsonvcte 2: acc2 Slit .3te Le 75 Clinton, Phillips’s pond............. 50 

Tron River, Indian Lake.......-.-.- Thy Columbus, Clear Pond.............. 2,000 
MAK eRB I tOeM es. ee ene + aka h dae 75 Hatchett’s pond.........--.------- 2,000 

Ishpeming, Birch Hill Lake.......-.. 75 Bil ake. . 2022 A PROS 2,500 

Jackson, Browns Lake. .-...-.------ 120 Wades Lake 222222020. .22 205.0092 2,000 
Gises Laker... cela d weitia bye «ee 180 || Corinth, Crescent Lake... ... 2.22... 1,500 
Portage Lakosssist sassessetl arene 120 Nichols Lake)... 2/000250.- 0085.2 +5, 000 
Woltibake. set:5. etre 4s acre 2002 180 Courtland, Lake Charles...........-- 500 

Keweenaw Bay, Mud Lake......-.- 80 Durant, Dodd’s pond. .-........-.--- 600 

Lake Ann, Lake Ann.............-- 400 Ethel, Belk’s pond... .-.....02.2.... 1,000 

Lake Roland, Lake Roland.......-.. 100 Fayette, Cooper’s pond..............| 1,500 

McCollum, McCollum Lake... ...--- 300 Darden’s pond...............-.--- | 100 

Mandan, Breakfast Lake............ 75 Georgetown, Catching’s pond........ } 1,000 
Copper Creek tae Scere. ee 75 Gulfport, Bayou Bernard........... 420 
Deer Wake. jiocskes kets tease cone 75 BiloxiRiver..25225 1095.05.52 28 | 180 
Dake ‘Addie. 3h oescesftegae uke 225 Little Biloxi River. ............... 350 
Thayer Lake: . +. <asees Jackel. 75 Tchouticabouffa Creek. .........-- 300 

Marquette, Marguanee Lake.....-..- 150 Guntown, Elk View Lake.........-.- +2, 000 
Pelissien Wake. sy s2scess0sacdehacbe 75 ee PONG ea TEATS | +1, 000 
St. Johns Lake... sated. yoeecietent 75 cCarley’spond..........--.------ +3, 000 

Metropolitan, Six-Mile Lake........-. 150 Hazlehurst, Ellis’s pond.......-.----) 71, 000 

Michigamme, Gibson Lake..-...-.-- 75 Lake Hazel... .<22+2222225+2-25252- | 160 
Petticoat Lake......22.J2+sss21-2. 75 Lake Catherine.............----+-- +1, 000 

Negaunee, Horseshoe Lake.......-... 120 Marchetti Lake............-------- +500 

Park Siding, Silver Lake...........- 205 ally LAKGr so enncsrc222g22 722224 +1, 500 

Pentoga, Chicagoan Lake-........-- 120 Hernando, Banks’s pond..-....-.---- 50 
Indian Lake. 5.24245 2.<2 eee 160 Holcomb, Staten Pond.........----- 1,000 

Sagola, Mitchell Lake............-.- 150 Houston, Houston Pond......-.--.-- +3, 000 

Stager, Big Tobin Lake.-............ 75 Jackson, Hendricks’s pond. ...-.---- 35 
Round ake’. Js.) skies 22 75 Jones’s POndS......-w 52-5202 2222-2. 1,000 
Stagen bake... ese sete 150 Williams's ponds. isa s 20552 293 1,000 

Walled Lake, Walled Lake.........- 360 "Willow Pond. ....20-9 4.02028 17.2 1,000 

‘Watersmeet, Lake Marian........... 75 Kosciusko, Bailey Lake....-.--.-.--- 2,000 

Witch Lake, Twin Lakes........... 75 Sunnyside Valley Pond.........-- 1, 000 

Minnesota: Laurel, Vinson’s pond.......-.------ 100 

Big Lake, Secret Lake............-- 150 Learned, Gibbes’s pond.........---- 1, 000 

Fairmont, Amber Lake........-..-- 350 Lucedale, Sunset Lake........--.--- 100 
Bud! Lake:. 1... tek wun. nage 350 Lucien, Lofton’s pond......--.------ 125 
George) Lakes sob aactstilt .secen et Se 300 Lyman, Day’s Pond ........-------- 1,000 
Hall Lake. .<.<<deer2-ebutsee 350 Maben, Turner’s pond.........------ 1,000 
Sisseton Dake pzeet -wzesosit .yedic 350 Macon, Bryson Pond.........------- 45 

Grand Meadow, Pine Lawn Lake... 400 MeHenry-Lakes...t2 et ae eee 45 

Hackensack, Little Whitefish Lake . 600 MelIntosh- Bake: 35.0224 2 22 45 

Homer, Mississippi River.........-- a6, 247 Oil’ Mill. Pond. ail 4 hell ee 25 

Kimball, Arrowood Lake...-....---- 400 Patty bakewsol Riss oles 45 

La Crosse, Mississippt Riverstrszd. 14 610 Raney Pond ./.2..-222-2. 2-5-4202 45 

Lindstrom, Chisago Lakes........-- 500 Robbins Pond... ..8F Jee ae 45 

Litchfield, Minnebelle Lake....-..-- 400 Scott Gake...c03.s6< ei 70 

Minneapolis, Busht hake a) see 500 Mayhew, Finklea Pond.....-..----- 25 

Preston, Root River........-...-.-- 525 aiths Reese Pond.........------- 50 
Root River, North Branch.......- 350 McCollum’s pond.......-..-------- 45 
Root River, South Branch...-..-.- 350 Warren-POndc..o227 271 TAS 25 

Sherburn, Fox Lake..............-- 350 Meridian, Reed Breakwater Pond... 1,000 

Sleepy Eye, Big Cottonwood River . 500 Warner Pond...2:208.% Aer M224 1,500 

Tamarack, Turtle Lake..........--. 500 Muldrow, Muldrow Pond......-.--.-- 1,000 

Mississippi: Neshoba, Livingston’s pond......--- 500 
ory, Hatley Pond..............-- 100 |} Newton, Doolittle’s pond.......----- 1,000 

Artesia, Grassmire Pond......-...-- $2,000 Okolona, Lake Carrie Miller... .-.-- 200 

Bay Springs, Brown’s pond...-..-...- 80 Oxford, Hudleton Pond...........-- 1,500 

Bryant, Stokes’s pond.......-...--- 1,000 Pass Christian, Arcadian Bayou....-. +5, 000 

Calyx, Daniel’s pond... +2,000 Patterson, Beautiful Pond ........-- 71, 000 
Green Lake $2,000 Pheba, Jordan’s pond.......--..---- 300 
Hyde Pond 71, 000 Prentiss, Herron’s pond.......------ 500 
Woodlawn Lake.... $2,000 Raymond, Newman’s pond.....----! 500 

Canton, Alligator Lake 300 Richton, Smith’s pond.......------- 100 
Big Lake......... 1,500 Ripley, Jefferies Pond..........----- 80 
Blackston’s pond 1,500 aNCY Ss PONGwe sce PR ; 40 
Blue Lake........ 300 Selma, Bigs Pond oets f wees 203822 71, 500 
Garbarino Lake...-...- : 200 Pattie PONG eee ween eo Se eee 1,000 
McDowell Pocket Lake..........-- 200 Senatobia, Koff Pond......---.----- 50 


a Rescued from overflowed lands and restored to original waters. 
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Disposition. 


Torrance, McCormack’s pond........ 
Tupelo Bakers Lake... .. er 
Utica, Lake John Sharp Williams... 
Vaiden, Rural Glade Pond.......... 
Vardaman, Inmon’s pond........... 
Waynesboro, Easterling’s pond....-. 

Limestone Pond.....:.....2.....- 


West, Maple Leaf Lake.............. 
Woodland, Bermuda Pond.......... 
Lake Maurice... keane sangre) 


Grindstone Creek........2.s22veas< 
JODNSON’S PON... cc.--<s5 act de 
POTCHO RAV OLE os os on nico anno nin HE 
DeSoto, Murphy Lake............... 
Excelsior Springs, Crescent Lake... . 
WV SIe7S DONG |. 2255 «eeey sends. 
Gilliam, Alton Slater Lake... ....... 
Waterworks Pond.......... ssc... 


Cascade, Squaw Lake........-...... 
Malta, Horseshoe Lakeseu:s saselie 

Wilson’s pond sees? 22h tng. sents 
Miles City, Yellowstone River....... 
Plentywood, Brush Lake............ 
ebraska: 


Number. 


Disposition. Number. 
New Hampshire: Chesham, Russell’s 
pond... 5.02.2. See, Aa 60 
New Jersey: 
Burlington, Delaware River.......-. 4 
Chatsworth, Reeves Branch......._. 4 
Crawford, Bloodgood Pond......._. 80 
ahway Rivericoe¢ esc ce tee 80 
Gibbstown, Third Ditch Creek..__.. 9 
Hackettstown, State fish commis- 
SION. 5 od aiesee oe lw ase sus ase 200 
Mountain Lake, Hillcrest Lake... ... 160 
Mountain Lakes.................. 120 
‘Wildwood Lake......... 220s OSE 120 
Newfoundland, Green Pond......_.. 120 
Oakland, Ramapo Lake..._......... 120 
enns Grove, Layton Lake......__. 10 
Phillipsburg, Delaware River....... 160 
alem, ‘Woodmere Camp Lake...... 20 
South Dennis, Beaverdam Pond.... “8 
Westwood, Adjistina Lake........_. 40 
New Mexico: 
Clayton, Eklund’s pond............. 120 
awley. Pond... ote). 2ueeer. 120 
Des Moines, Corrumpa Creek........ 120 
Engle, Lake B, M. Hall............. 200 
enna, Jones’s pond................ 75 
Maxwell, Holkeo Creek............. 80 
Onava, Deep Laketi:l pusemnse2 120 
ea Jara Lake.o. 2.2 ji) ieee 120 
Lower Armstrong Lake.....__.... 80 
ip Lake its. east Ree i 80 
Roswell, Mule Shoe Lake....._..... 75 
Springer, Village Storage Lake... __. 80 
ew York: 
Cambridge, Hedges Lake............ 225 
Cattaraugus, Conewango Creek... ._. 450 
pring PONG. 535. Stee eae 150 
Clayton, St. Lawrence River........ 600 
Collins, ‘Hospital Pondeta.t sad wl 300 
Conewango, Conewango Creek..._... 450 
Elmira, Chemung River........._.. 375 
Fishkill, Brinckerhoff Pond......_.. 60 
Fulton, Paddy Lake. -22..2222.1212: 750 
Goshen, Sunnydale Lake........._.. 30 
Gouverneur, Pleasant Lake......._. 450 
olley, Beebe’s pond. ciel nce, 150 
Kennedy, Conewango Creek......_. 450 
Lake Mahopac, Kirk Lake........_. 30 
Livingston Manor, Hunter Lake... . 150 
Lockport, Tonawanda Creek........ 750 
Locust Valley, Factory Pond....... 120 
Lyons, Canandaigua Creek.......__- 300 
Ganargua Creek................... 300 
Lime Lake... 8234 Sone 1,050 
Newark, Coffey Lake............... 500 
Newburgh, Northview Lake........ 90 
Niskayuna, Mohawk River......__. 375 
Oswego, Oswego River.............. 600 
Palmyra, Barge Canal............... 600 
Mud 'Credkice ssc se kccn O5I24 JOS 100 
Red Creek. s HwAGh oles gaa 300 
Pine Bush, Hillcrest Pond.......... 30 
Port Henry, Lake Champlain....... 375 
Richfield, Canadargo Lake......._. 200 
Salisbury Center, Cranberry Marsh 
Dakorotot Sec oo peas | 200 
Spruce Lake... < 205, Anes ween 500 
Salisbury Mills, Ransdell Pond..... 225 
‘Water Mill, Lake Nowedma......__. 120 
North Carolina: 
Aulander, Lightwood Knot Mill 
1 got Oe Gee een ame ar Fs 71, 200 
soe City, Deep Creek............ 1,500 
dkaseigee River..........0..... 2,000 
Burlington, Bellmont Lake......__. 800 
Big Alamance Pond............... 800 
Richards Mill Pond............... - 800 
est Piedmont Pond..........__. 125 
Canton, Pigeon River............... 3, 500 
Cary, Holleman’s pond......_....... 300 
Charlotte, Collins’s pond............ 1,200 


: 
5 
4 
t 
; 
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LARGEMOUTH BLACK BASS—Continued. 


Disposition. 


North Carolina—Continued. 


Elkin, Darnall Pond...............- 
Elkton, Smith Mill Pond........... 
Fayetteville, Buckhead Pond....... 
Victory ake. |. 2 ..o-.- attest 
Flat Rock, Highland Lake.......... 
Greensboro, Shady Dell Pond....... 
Hartford, Skinners Creek....._. 111. 
High Point, Marsh Branch Pond.... 
pring Branch Pond.............- 


Lexington, Brushy Fork Creek...... 
Warrens Pond............ 


Monroe, Helms’s Pond. Fig 2c%enise 
Murphy, Cane Creek................ 
Hiawassee River............2..50- 
Notla River: 12225502252 2saaqe tae 
Valley iRiver 22222) e535 Snaethae 
Newport, Lake Oxley............... 
Nort : Wilkesboro, Whittington’s 
PONDS eet at ee aqawts 
Oakboro, Running Branch Lake.... 
Pisgah Forest, Engadine Pond...... 
Raleigh, Hood Mill Pond........... 
Red Springs, Browns Lake.......... 
Ridgeway, Hecht’s DONG 6 ee wangersd 
Rockingham, Marks Creek.......... 
Silver Ri Pond ses cs. heataas 
Rutherfordton, Rocky Broad River. 


Selma, Little River................. 


MHoCKs pond” = — eee asd 
DBE RIVGR eS: cas eet aera Sareyotee 


North Dakota: 
Dazey, Ensign Lake. ..............- 
Marston, Lake Williams............ 
Petrel, Lemmon Lake............... 
eet John, Lakes of Rolette County - - 

io: 

Akron, Rex Lake: co...) ssgest ase 
Alliance, Country Club Lake........ 
Bridgeport, Deep Run.............. 
Pairpoint, BOndy 5-086 sasne -eeldess 
GlenSRan: = oi. sca ca ts qos? 
Wheeli 
Brokaw, Muskingum River......... 
Caledonia, Whetstone Creek........- 
Cambridge, Waterworks Lake......- 
Canton, Isler Pond. -......2.22..-..- 
TimkenGake. oo... sheet done: 


Number. 


—-— 


+ 
(Sea 


seereseeees 


ss 
=] 
or 


Disposition. Number. 
Ohio—Continued. 
Greenfield, Maple Grove Pond...... 100 
Houston, Evergreen Lake... sae 100 
Lancaster, Crook’s pond............ 100 
Lemert, Sycamore Creek............ 225 
Ludlow Falls, Stillwater Creek...... 150 
Mount Oreb, White Oak Creek...... 150 
Newton Falls, Milton Lake......... 8,800 
Paulding, Miller Gravel Pond....... 200 
Sugar Factory Pond. ............. 200 
Powell, Willow Lake................ 225 
Salem, Beaver Creek, Middle Fork. . 225 
Mahoning Lake. ..............--.: 225 
Sylva Brook. ..~-. 222s eek 100 
Swifts, Muskin Rivers S922 325 200 
Tit Kine Lakes jcs2 0. senna sek 225 
Wapakoneta Dixon Pondeucts-e2e2 50 
Waterford, Muskingum River....... 300 
Wellington, Waterworks Pond...... 400 
West ansfield, Mill Creek.......... 150 
Vari Clove Pond... 7 ==. fase oie32 150 
West Milton, Stillwater River....... 200 
White Sulphur, Lake Bird.......... 150 
Woodfield, Little Muskingum River 150 
Oklahoma: 
Altus Clay Pake!-. 2-2. <ss4eera2 130 
Ardmore, Ardmore Lake............ 40 
Brushy Creek: < 5-4 cseck sod ag sat 80 
City Maken. tect rosdesa. des 80 
Clabtiaike Fo oe a eet 120 
Dunilap's ponds sheus weSenset 28 40 
Wied Creeks 5: Soy ene.t ee 40 
Lone Grove Lake...............-. 40 
MITE Creek i oso se ae 40 
Byars; Byars bake. 22.25. .wes 80 
Cherokee, AenNaAke a % 3 nae 2 35 
Cheyenne, Willow Pond............ 43 
Cordell , Ogle Lake. ........ @.nsh 43% 24 
OSC SINONO. sooo oken lac states 24 
Shepard Lake: <7 $f cee Ss ea? 12 
Cog, Fish Hole Creek................ 300 
Gage, Buzzard Roost Lake.......... 325 
Pastute Make. 262.652... aene St 130 
Springs takes. 2 soc ooo Sate 195 
Goteba, Grigsby’s pond............- 35 
Grandfield, orters Pond........... 260 
Guthrie, Wiggins Pond............. 40 
illsdale, Cox’s pond. ............-. 35 
Hugo, Cut Off Lake-................ 550 
Tnola, Scaley Bark Pond............ 50 
Kingfisher Big Kingfisher Lake. . .- 105 
Kosoma, Miller Lake.............-.. 275 
Lookeba, Wilson Creek...........-.. 12 
McAlester, Bevo Lake. ............. 150 
Lake Talawanda...............-.- 200 
Medford, Falkenberg’s pond. ...... 24 
Mooreland, Ruttman Lake.......... 130 
Mountain View, Buffalo Creek. ..... 8 
Cottonwood Creek. ............... 4 
WiSHeL EAKO. =... seackasee sets. 4 
Goom-do Creek. 5.20. 5....0020006. 8 
Medicine Creek .- .. seu sseskeuie 8 
OakiCreekk - 2025s 6 eceen ose sew 4 
Olter Creek. - Soe esse hee 8 
Pecan Crevk 4206S ee a eee 8 
Rainy Mountain Creek............ 4 
Saddle Mountain Creek. .......... 4 
Stinking Creek..............-....- 8 
Nagar Greek. o-oo = beth ae 4 
Taylor reek...) 55. Ae = 8 
Muskogee, Sondheimer’s pond. . . 150 
Oklahoma City, Belle Isle Lake... .. 80 
PHUEpS hake. 5-22. eee 12 
Walden Vake: 2.<. Marites: 40 
Orlando, Johnson’s pond............ 40 
Owasso, Owasso Lake............... 150 
Pawhuska, Mission Creek........... 100 
Perry City Lake: oo suis hen S: 40 
Country Club Lake. .............- 40 
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LARGEMOUTH BLACK BASS—Continued. 


Disposition. Number. Disposition. Number. 
Oklahoma—Continued. Pennsylvania—Continued. 

Perry, Mullnix Lake............-.-- 40 Franklin, Allegheny River........-.. 280 
Perry Creek... 220 eee 40 French Creek. ..........2--------- 300 
Perry Diake: <coucn eee eae. 40 Hanover, Big Conewago Creek... -.. 375 

Pittsburg, Allen Lake.............-. 50 Little Conewago Creek. ........--- 500 

Pond Creek, Manning Creek......... 70 Holidaysburg, Juniata River......-.. 150 

Poteau, Clear Lake.--.2.......0.5.-- 300 Hosensack, Hosensack Creek (Dam 
Stalcup Lake: = .)204 002% eee” 300 ENG 5) aes NG oe a ot OS of 550 

Robbins, Illinois River, Barren Fork. 1, 250 Hosensack Creek (Dam No. 6)....- 450 

Roosevelt, Cooperton Lake.......... 72 Leibert Creek Pond.............-- 200 
Otter Creck.pi 52:8 Of 24 Huntingdon, Juniata River, Rays- 

Sugar Creek? +. ae Jee Pe te 24 town Branch. .~...--.4--2-2-se07- 1,300 

Stillwater, Parks’s pond.........-.- 6 Hyndman, Wills Creek.............. 40 
Spring Valley Lake............... 6 Johnstown, Dubstalts Pond......... 140 
Thatcher’s pond. ............-..-- 12 Hinckson-Ponds-552-0002 eet. 140 

Strong City, Lake George........... 130 Laurel) Run Pond. .....:5-...-.2.- 140 
Spring Creek Pond..............-- 65 Quemahoning Pond............-... 210 

Tulsa, Glenn Lake....2./02...2.2.22 50 Stony Creeksesr.. sea Le 210 

Vinita, Clear Lake. - 2222692025. S20 100 Lancaster, Conestoga Creek........-- 375 
Jones Crecdku tee eee 100 Little Conestoga Creek...........- 250 
Little Cabin Creek...........-...- 100 Lewisburg, Buffalo Creek. ......-... 750 
Mustang Creek..........-...-...-- 50 Chillisquaque Creek...........---- 375 
Paw Paw-Croekis)i).02 84 16a 50 Kratzerville Pond............-.--- 375 
Rock Creeks). LAS Ava ot 200 Sampsell Pend. 2202. 53h Ree st 375 
West Cabin Creek..........-2-...- 100 Lititz, Bricker’s pond.............-. 100 
White Oak Creek. 222.255.222.222 50 Bucher-Runcs jcccceclece cccnnc les 100 

Waurika, Stewart Lake............. 18 Conestoga Creek............------- 400 
’ Welch, Little Cabin Creek. ......... 150 Hammer Creek..............-.---- 200 

Weatherford, Cedar Creek........... 120 Hammer Creek Pond...........--- 100 
Spring Branehysssccsscaesrsss ee 120 Rudy. Rent eee ace eee 100 

Woodward, Dripping Spring Run... 65 McKeesport, Long Run............- 300 
Ellington Lake. ...22.....0..s022-- 65 Mechanicsburg, Conodoguinet Creek - 500 
HithonWake.s scr AO 130 Mifflinburg, Penns Creek...........- 375 
Hastings Lake... sssscse0ccsee+-- 130 Montrose, Bigsbee Pond............. 200 
Jones WAKC sere ee 65 Forest Lakes..c000).n oe eee 200 
Kollaris Pond seseosco ee EES: 130 Lake Mt. Roses: 22222 ceo sie 200 
Pitt Wake score 0l PE 130 Muncy, Muncy Creek..... oe 500 
Roundup Pond® ............-.---- 65 Nanty Glo, Rager Run............-. 100 
Scates Lakes ssvesssserecssre ee 130 New Bloomfield, Sherman Creek. ... 150 
Boring Lake. sscccsesezscete 130 New Brighton Little Beaver Creek. 150 
Stiller Lake... s2f<28eeeo NOLL, 130 || Newport, Big Buffalo Creek......... 300 
WryattLake. 50s 2ao Dias 130 Nuangola, Lake Nuangola........... 300 
Wyatt Pond: eosee eS 65 Peach Bottom, Susquehanna River. 750 
Zahner Wake csncrrsccncrce 65 Pen Argyl, Johnsonville Pond....... 200 

Yost, Stillwater Lake........2.22.2- 12 Saylor Lake..32.< 22226. ee 200 
Yost Lake. 4... Ae we 12 Susquehanna River............-.- 375 

Pennsylvania: Perkasie, Branch Creek............- 100 

Alderson, Harvey Lake............. 300 Phoenixville, French Creek........- 625 

Altoona, Juniata River. ............ 4,400 Pickering Greek wien tatzc eed, 375 

Beaver, Big Beaver Creek..........- 200 || Pittston, Susquehanna River........ 1,300 
Little Beaver Creek.............-- 150 Quakertown, Swamp Creek........- 200 
RaccooniCreck sses 2-22 2 100 Quarryville, Conowingo Creek....... 375 

Beaver Falls, Little Beaver Creek... 150 OctoraroCreek...........--....... 375 

Bellefonte, Bald Eagle Creek........ 400 Ransom, Susquehanna River........ 200 

Birdell, Brandywine Creek, West Rauschs, Rauschs Pond...........-- 375 

TANCHS <3 poe. S FIDO ANS 100 Reading, Beaver Creek.............. 100 

Bryn Athyn Station, Pennypack Rock Forest, Sr ay Sea River... 500 
Creek Le SPT a 375 Rohrestown, Little Conestoga Creek. 375 

Cambridge Springs, Edinboro Lake. 12 Royersford, French Creek........... 250 

Canton, Lake Nepahwin............ 900 imberton Pond...........-.....- 125 

Carlisle, Conodoguinit Creek. ....... 500 Mill Dam. Pond... 2.5.0.1. 025--4 125 

Cessna, Dunning Creck.............. 100 Stony, Rinses see nase e,- 500 

Chadds Ford, Patterson’s pond. ....|. 100 St.Clair, Kaufman Pond....... vets A 250 

Christiana, Octoraro Creek. ........- 1,000 South Danville, Susquehanna River. 600 

Columbia, Susquehanna River...... 500 Standing Stone, Spring Lake........ 400 

Denver, Cocalico Creek.<.......---.. 200 Thompson, Wrighter Lake.......... 500 
Denver Park Pond........20.....: 100 Towanda, Susquehanna River...... 500 
Leeds Rane ssw cccinw cee 100 West Grove, Mitchell’s Lake........ 100 
Lesher-Raig Pond. .~.....ewewsseee 100 White Clay-Creek................- 200 
SwampilOreek . ccc arrrerreateee ee 100 ‘Wind Ridge, Crow Creek.........-.. 200 

Dudley, Siding Hill Creek............. 20 Wheeling.Creek......2...-.-----.- 200 
East Berlin, Beaver Creek........... 250 Woodlawn, Raccoon Creek.........- 150 

Conlewago Creek. oo creincwrewron clean § 250 ‘Wyalusing, Susquehanna River..... 24 
Easton, Delaware River...........-.-- 400 oanna, Susquehanna River...... 300 
Everett, Juniata River, Raystown South Carolina: 

Branch on. ous bode nos HA CRRA 680 Aiken, Franklin’s pond... .......--- 24 
Fallen Timber, Slate Run............. 420 Hendrix?siponds. 2222 2-5. --2.-2..- - 500 
Falls, Island Eddy Pond............-. 300 Angelus, Rocky Branch Pond....... 2,700 

Norris Wake! 222 oie Se AES 200 Rockyi@reciossen cee ent ceeneee 2,700 

Susquehanna River..............2.. 300 Barnwell, Cheat Cave Pond......... 450 

Swartwood Eddy Pond............. 300 Belton, Spring Pond................ 200 
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Disposition. 


South Carolina—Continued. 


Bennettsville, David’s pond......--- 


Calhoun, Rocky River..........---- 
Camden, Hermitage Pond.. s 
Cameron, Fogle Pond...... 
Gronensinond.< 220 fet 
Columbia, Goodwill Pond...... 
Florence, Muldrow Mill Pond.. 
Pee Dee Lake... ........----- 
Gafiney, Cash’s pond 
Gilbert, Black Creek. 
Reislens pond: 22... ccs ce= = 
Shumbert’s pond............-.---- 
Greenville, Croft-Stone Lake.......- 
Halide Hivel: oc... sccace eae 


Monetta, Mill Creek Pond.........-- 
Montmorenci, Corliss’s pond..-.....- 
Mount Groghan, Short’s pond.....-. 
Newberry, Cannon Creek..........-- 
North dones;s pond...) cee 
gee take Edisto River.........-.- 
MisheryoBranch 2. ooo so.) <0 ae 
Wannamaker’s pond..........-... 
ZeizlerSmona (A)... 2s... sess 
Zeigler’s pond e Aenean AE 5 
Pageland, Sand Hill Pond...... 
Pickens, Keowee River.............. 
St. Matthews, Warley Creek......... 
Sharon, Thomson’s pond............ 
Sumter, Brickyard Ponds........... 
ATF SSIS BEC (0 ig ell 
Trenton, Asparagus Pond........... 
Beaverdam Pond. ee tes 
Beitissimill pOnd.-25.....- 2. ace 
Bronte BOG oo ee Nee =e 
eonck's Pond so toe oes - 
NGS’ STH PONG on actn' deus sese ot 
Union, George Sims Pond..........- 
Wagener, Big Branch Pond......... 
Walhalla, Whitewater River........ 
Ward, Watson’s (O50 01 lapped eta" 
Warrenville, Horse Pen Creek....._. 
Wedgefield, Dwight’s pond.......... 
Singleton’s Pond <2. os nec ene tie 
South Dakota: 
Blunt, Farmers Lake.-.-.....-...2.- 
Colome, Dog Ear Lake.............- 
Herreid, Spring Creek............... 
Hot Springs, Ice Company Pond.... 
Mansfield, Willowmere Lake. ....... 
Martin, Lake Creek. eo ooo 
North Cody. ake eee 
Midland, Sunny Lake............... 
Milbank, Whetstone River.......... 
Parkston, Wahl’s pond.............. 
Sioux City, Waters of South Dakota. 
Tyndall, Marys Lake.............:.. 
Tennessee: 
Arlington, Cunningham’s pond...... 
Ashland Ci 


Chesterfield, Manness’s pond........ 
Coal Creek, Coal Creek.............. 
East Chattanooga, Bauxite Lake.... 
Etowah, Cane Creek Pond.......... 
Fayetteville, Cane Pond............. 

13) LE LST ya ela Ba lel Ra ie 


Franklin, Harpeth River............ 
West Harpeth LYE ener e ce ss eee 


Disposition. 


Tennessee—Continued. 


Gallatin, De Sha Creek....:.....---- 
Hickory Valley, Avent’s pond....... 
Lexington, Hare’s pond............- 
Lone Mountain, Big Sycamore Creek. 
McKenzie, Clear Lake............-.- 
McMinnville, Red Road Lake 
Mayland, Mountain Lake..... =f 
Normandy, Isom’s Pond 5s2-¢ S220 a4 
Oneida, Cumberland River, South 


Pulaski, Egnew Creek....-.-.-.-.--- 
Weakibyi Creek. ooo. wc efeiewrenrcinier 
Rogersville, Beech Creek. - L? 
Caney Creek...........-- 
Sale Creek, Sale Creek...-- 
Selmer, Sunnyside Lake.. 
Shelbyville, Duck River...- 
Springfield, Powell’s pond. 
Sweetwater, Fork Creek. 
‘PondiCréek._-/-.----. 
Sweetwater Creek........... is 
Tullahoma, Hurricane Creek.....-.- 
MMalberty Creok: ..-----.- +s - Ser 
Walling, Robertson’s pond .....-.--- 
over, Duck River, Garrison 
OAK Sey Ree EEC pace fe Bade 


Watertown, Fall Creek...........-.- 
Wetmore, McLendon’s pond. ..-.-.-- 
Winchester, Collins Pond........-.. 


Utah: Ogden, Winter’s pond........-. 
Virginia: 


Abert, Jamies River ..-- saci 3. sc. 
Appomattox, Appomattox River... 
Barboursville, Woodroof’s pond....- 
Blacksburg, Dobson’s pond........--. 
Blackwood, Powder House Pond.... 
Blaine, Blackwater Creek.....-. Satis 
Buffalo Forge, Bunker Hill Mill 
i efojots eae gape ae ec eas eet Se 
Camp Stephens, Chestnut Creek-..-. 
Cripple Creek -. 5. - f.nn<5 nde - 
Crooked Creek - > 2-27... - -ss=sd-ees 
New River, Knox Fork..-......-- 
Poplar Camp Creek ....--..-..--.- 
Castlewood, Clinch River....-..-.-.- 
Cedar Bluff, Clinch River..-.------- 
Little Rivenhisst sacs = seepiss-e seri 
Cohoke, Cohoke Pond...-......---.-- 
iPollarahbond:. 0. -s-ontaaeee ees 
Danville, County Line Creek.....-.- 
ERAT OELSIPONC ....... eee ste males fo 
Delvale, Coxes Creek.......-.------- 
Dixondale, Burk Mill Pond...-...-.. 
Dundas, Great Creek Pond.....-.--- 
INGDIEtE PONG 2 foc 2525 net cn = Seats 
Elkton, Shenandoah River....---.--- 
wan eater Meherrin River..........-. 
arrell Mill Pond............-.--- 
Ewing, Indian Creek.....-..--.----- 
Fredericks Hall, Sherman Pond....-. 
Fremont, Cranes Nest River...----- 
MeCleery River. --- - << ssi s jae: 


Goodview, Virginia Railway Lake... 
Gretna, Fitzgerald’s pond....:.....- 


New Castle, Craig Creek....-...-..-- 
Norfolk, City Lake.....2.-2-.-.-.-.- 
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Disposition. Number. Disposition. Number. 
Virginia—Continued. Wisconsin—Continued. 
Norfolk, Elizabeth River..-...-.---- } 2 a bay eegg ern Dell Lake........-.. po 
i Tay Lakegess cons er ean aeons 
Little Creek Pond........-- peceeee 1,000 Mirror Lake::-222: ea eee 150 
Norton, Guest River.......-...-.--- 100 Narrowsilakers-6y ets. eae 275 
Powell River, Middle Fork....-.-- 750 Bickerel Lake? scores eevee nc cee 75 
Powell River, South Fork.....-.-. 400 Ringling Dakew tcc.) oe op ees 100 
Paint Bank, Potts Creek.........-.- 300 SULA SPRING) eee) eee eee aces 75 
Pamplin, Almond Mill Pond....-... 400 South Slew Lake.....--.---------- 50 
Pemberton, Trice Pond.........-..- 375 Spring Brook Lake....-..-.-.----- 200 
Pembroke, ‘Mountain Lake.........- 650 Timmes Mill Lake......-.-------- 75 
Penn Laird, Cub Run...........-.-- 55 "win Lake@ieec cent secs eee eae 150 
Penola, Dublin Mill Pond........... 300 Beaver Dam, Beaverdam Lake.....-. 550 
Gwathmay’s pond........--.----- 200 || Black River Falls, Black River... 350 
Philpot, Smith River......-.....--- 225 Douelss Makes oe eee eee 350 
Pisgah, Clinch River........-..-.-.- 100 NSCS wees ee eet 175 
Port Royal, Walsingham Pond.....-. 110 Rocksbakecdstcencsns cote ns cece 175 
Remlik, Dragon Creek.....-.---.-.- 120 Steblin Tatells 20 2ee Saeceen ees 175 
Richmond, Association Pond......-. 1, 200 Bloomer, Axe Handle Lake.......-- 100 
Belle Isle Road Pond......-.-.--- 400 Booth Lake.cu2 ee eet 100 
Broad Rock Pond........--...--.- 560 Carnell Lake..:..--..--.----- pas 50 
Bryan Parke bond --. ose eee eee 625 Chain Lakes. 2 ee 50 
Captain Joes Pond.........--....- 1,300 Clearhakeu. See aes 50 
Carters Pond: 7.2225 .-see.-~r---- 200 Lake Comore 2. --2 25-2 sep aes 50 
Goyne'spond@t22ee-- aan es ea 200 Tittle Ripe Uaakerw2!-!22sc2 scones 50 
DaKeslGGuuakO nse scck eee conocer 1,000 Mong Wha keert og eee 100 
Licking Creek Pond............--- 400 Potatowiakereese: 05: eeteeee 100 
Northside Lake...--.-.-.--------- 400 Round dinkesst: +=. - ss + sees 50 
Reddy Creek Pond.........-.-.-.- 600 Shattuck Wake’. stesso noe 100 
Spring Brook Pond........-.-.--- 600 Bowler, Kolpeck Lake.-.-.-........-. 100 
codson{sipond<< isis. eecen no 300 Brokaw, Wisconsin River..-........ 300 
Riverside, South River .....-------- 55 Centuria, Deer Lake..-.-............ 300 
Rocky Mount, Pigg River......--.-- 225 Chippewa Falls, Davis Lake........ 200 
Salem, Roanoke River.......-.----- 115 Ot Noll Crecksiast setenne see ce See 125 
Scottsville, Payne Pond....-..---.-- 225 Popple Lake.-.....-...-.--.-....- 150 
Shawsville, Roanoke River, South Wissota hakevae= see occ tece eee 125 
MOK. Cases cee so caso eee eneee eee 300 Conover, Portage Lake. ...........-- 160 
South Boston, Bruce’s pond.....--. 975 Stormy’ akesce-ti ents one 80 
Cedar Heights Pond......-...----- 50 Cumberland, Wildcat Lake--.-...... 150 
Speedwell, Elk Creek......--------- 300 Darlington, Pecatonica River- -.-.-.. 170 
Stanley, Back Creek............-.-- 225 Donaldson, Landing Lake........... 100 
Staunton, Middle River...........-- 120 Little Portage Lake-.............. 100 
Stuart, Rockcastle Creek..........-- 300 Moon Take:es-ceete ease eee 200 
Suffolk, Box Elder Pond.........-..- 225 Huon Lakes as-see cee: a-nee oene 100 
Norfleet Mill Pond .........-.-...- 225 Durand, Bear Lake.-.-.............. 375 
Sweet Hall, Custis Lake..........--- 500 Tompson Lake....... emt e ee 375 
Swords Creek, Clinch River, Maiden Eggleston Crossing, Waits Lake-.... 150 
Spring Workee=. 5525532 eee 800 Eland, Mayflower Lake.-............ 100 
Tappahannock, Croxton Mill Pond. 120 Elkhart Lake, Crystal Lake......... 300 
Tazewell, Clinch River, East Fork. . 300 Elkhart Pakecei-.ee oe 400 
Timber Ridge, North River........- 5 Elk Mound, Colfax Lake............ 700 
Troutdale, Fox Creek........--:.--- 300 Fall Creek, Fall Creek..-...........- 350 
‘Wilson Creek..........--s0csseeeee 300 Fond du Lac, Fifteen Lake......... 120 
Walker Ford, James River...-....-.- 225 Lake DeNeveu.....25...-1...-.--. 120 
Warren, Tapscott’s pond........---- 225 Lone Takerecn Serene sce or ere 120 
Wellville, Crows Pond.......-.---.- 300 MullotiLakescs2s. eee eee 120 
Wheeler, Butchers Branch....-....-- 60 Round: Lakexts wee ee ae 120 
nda Crookes ces cnatennene eee ces 60 Twinaket oth. Ctesc cere 120 
Windsor, Horne’s pond.......--.--- 225 || ~ Fredonia, Milwaukee River..-...... 500 
Wytheville, Cove Creek..........--- 100 Galesville, Lake Marinuka.-..-...... 500 
West Virginia: | Gordon, Bond Lake:-.-.............. 225 
Berkeley Springs, Sleepy Creek....- 700 BOn yi TG Reson iecee enon noe ene 150 
Clarksburg, Oral Lake.....--------- 1,000 Ox bake scwatees eee ene 50 
Clay, Elk River........-....----.--- 28 Spider Lakeseo~csscseosesen ae a 50 
Little Laurel Creek.....-....-.-<.. 21 Swensen Lake-.-- =... 3. .05.--... 50 
Great Cacapon, Cacapon River.....- 120 Grand Rapids, Wisconsin River-.-- - 1, 831 
Hurricane, Big Hurricane Creek...-- 40 Hartford, Mud Lake. .-............- 300 
Moorefield, Potomac, South Fork... 35 Murphy. bake Sitecon ne sos --p-n 300 
New Martinsville, Fishing Creek .... 150 Pike Lakesceseetestesnc css ~cnsate 300 
Pax, Paint Creek Pond....-..-.-.--< 110 Hawthorne, Minnesung Lake..---.. 200 
Phillipi, Whitman Run Pond....-.. 100 || Hayward, Alexander Lake. -.......- 100 
Wisconsin: Barber Lakeicchces © spanaee sence 50 
Alma, State fish commission........ 3, 425 Bass Lake bis ee eines 100 
Aniwa, Pleasant Lake..............- : 100 Belille Wa keecenewemescemass sos o0— 50 
Resch Lako.ve-ssccesessdacceeaae 100 Blanche Lake-....-.-------------- 50 
Baring WAKO. 2 ns esc ob aceaee eee 100 Chief Lakesiits steee--- 25-55 100 
Bagley, Mississippi River..........- a 1,000 Clear baketrstatee=sne=<se2enc mcs < 50 
Baraboo, Dell Creek...............- 150 Como: Lakeseeeessece estes nae3 50 
Ellendale Lake.......2..20..2-.-- 50 Fischer Lake.---..-.--.--------- _ 100 


a Rescued from overflowed lands and restored to original waters, 
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Hayward, Fulton Lake .-..-........ 100 Menomonie, Stump Lake..-.-...-..-. 100 
GOWER VA. ooo Sela ecocncin aa nrene tees 100 ‘Waubeek Lake..............-.-..- 100 
Gordon Make. -.2-.siaccc-nsennette 50 Wilson Lake. ...io0 io. See ces 100 
IEPATATNORG LAK G5 <ccecam roan ote 100 Merrill, Ackerman Lake... ........-- 25 
Harriet Lake. ==. ccccg-as «Rb ee 50 Bass Lake... 0o235 eae 25 
MAITATO: LAK O55. God otroialowineanrse 50 Black Alder Lake...........-...-- 25 
BAKA GCOn enn sn encecmoniacueeeeet 100 Daniels Lake-...... 2... .-020s525 50 
MOOre Take as. soc seeciasmeneee 2 50 Hitchlee Lake... ...2...2-...22.--- 25 
PARC BAKO 2 22. Se aesmencaphomecmcee 100 DakG: PESO DiC. sae cisco erorce ree sees | 50 
SHUOILARG Hoss cc sdecemcemnroe hte 50 POST LARD. wm cceecenceeres eect 25 
Uneida Laken. os sicccnen ts svete 50 BING LARC. eisai aoe wees 25 
Wallson: Pakas toc sosetetet ee eau! 100 SUVAR WAKO sa cm cones eeseaa tose ca] 25 

Hazelhurst , Wind Pudding Lake...- 100 WP AAG. csucctt coe csctee es ees 25 

Heafford, Rice Lake (A)-.-....-...-- 100 Winkleman Lake.........-------- 25 
Rice Lakel(B)— ies, Sew 200 Wisconsin River. -<.-un.~cxecece- = 75 

Independence, Bugle Lake.-...-.... 255 Neshkoro, Turtle Lake .........-.-. 200 
£5) 1A Doi ge a aa 5 | 170 New Auburn, Chain Lake........-... 200 

Tron River, Crystal Lake. ........... 200 Norrie, Cancer Lake.......-.-.-.---- 75 

Kilbourn, Wisconsin River.......... 300 IHOTSRHOAG, LAKE = ccd cme 75 

La Crosse, Mississippi River-...-.... a 1,415 Take GO POMC se cjememmomcwr eens 75 

Ladysmith, Flambeau Pond.-...... 300 Long. Rice. Lake. ...... cece... 75 
5. ofa Fi Dr ee a a ee TER 100 Mayflower Lake.............---.-- 75 
Park: Wake eco c. eee Eee AS 200 Mpg aoe oo acon mmcecimcn care 75 

Lake Geneva, Lake Geneva...-...-- 340 Norrie Lake.........-.-.---------- 75 

Manitowoc, English Lake..-......-. 25 EL) serie 75 
Gass Pakertet fie, 2tal aulc: 25 Range Line Lake..-.-........-...-- 75 
Gateman! Lake... 22d ieee 25 UST 0 Se eel 75 
Glombsky Lake.............-...-- 50 Road TAK. -\- ncn te BOSE 1 5 
een EO eee cee ya fn ee 50 Short Portage Lake. .-............ 75 
Patilaub Pake: 2. -ts . ss s---- seen 50 Small Bass Lake...........--.-.-- 75 
lomp pen WAKO...) ne scuw mae cen’ 25 Small Mayflower Lake.--......... 75 
iashhauin alee so. 62 a 25 Puctie Pak@sos os cine--<2-=- <==. - 75 
einegiiistico et Soot 50 en yatt WAKO ne eee cereal Sein = - == = 75 
IS Velawis'2} ALD ee 25 WaldiRoseWalke:..:.. 2.2.2.0... 75 
STRUT ati a 50 Yellow Banks Lake............... 75 
IE LLIN PE etKOs eos ons cs -anos. 50 Pembine, Lost Lake.....-...-..-... 110 

Mattoon, Baker Lake..-......-.-... 75 IT ge WEL eee ee oe Poca eee ee 100 
Heiberlein Lake... .......2...-.-- 75 Smith Lake...... pomaetinn se za 100 
TeTISONVEAKOS on ttn. oad 75 Phillips, Big Elk River.......-...-. 100 

Mauston, Lemonweir River......... 200 Cranberry Lake...........-----.-- 50 

Mellen, Bass Lake (A)..--....-.-... 50 Dardis Take os tesieasss Jesse 203. 100 
(BaSsHibaike (BD) 2 aetna ee EL 50 Wee aK npn P ae hecesaaa- see 50 
Beaver Pake\(A).,..iscne-cooshectt 100 MT BAKOs on 2-5 acai okies eee Se 50 
Beaver Lake (B)s<.3<<sessccSe sais 50 Flambeau River, South Fork..... 100 
TESTWCLi 1 0 3) 7 ia aa 100 Grassy Take =. inns sscseste-osece 100 
Bladder Lake: .ii.-22..2oas2kteed 100 Rake Dera yess. «a jncrcacenecee setts 50 
Clear Lake (A).2.cses02 503 ois oes 50 Little Daris Lake...........-----.- 50 
Clear Lake (B)- sccascka- een dedentae 50 Littlo Elk Creek... -)2)2 22). <bs23.24¢ 100 
DUCKAKG eas. 3 -cgeecsiti-sciman one 50 Eongilaies Saat» ons sassec=s sees 50 
Pinplish Wake oo. Jip hoe eet 50 Poynette, Hinckson Creek.......-.. 200 
PIONCH Makes. 2 ees ta AE pl 100 Poynette Mill Pond............... 100 
Graham. Lake: :...Jogechscnuteida. 50 MRowall Creek. = 5. -n=sens---000--58 150 
Hoist Lake... .. f.c9 2 satee! 4. ys 50 Reserve, Grindstone Lake..-........ 200 
Lake Highteen.-.........-.-.-.-.-. 50 Lae Court Oreilles.......:-.-..-.+- 300 
astlbaken ha 8 ee ge 50 Rhinelander, Bass Lake............. 100 
MeCarty Hake... 2-5... -eme3-0 100 Ben|Sweet Lake. .........---228- 100 
Miller Wake xsi a2 3-2 athens amas 50 Boom Lake vB. apm ie nnn nto 100 
Mineral Dake: <<: J.as-2% ew dha 100 Wanst Lakes o2cn2 hemes npacacede 100 
Manson Eakozs.. 22.2. tte atts 50 Make Georre sh sass ~-anesn---ee 100 
Murphy ake 2... = casecaq-nccacece 50 Pakegulia!) oo: feeepc-nanncentbee 100 
Potter Lake: 3 ec cussehsbimit 833 50 Lake Thompson. ......---.------- 100 
Rice PAKG 2 se... ns Sawssh sthincs « 50 North Pelican Lake.........-....- 150 
ICON TAO oe ase eniemme etic 50 Pearl Curran Lake........-..-..-- 50 
[SU et 2 eee rec ae 100 Ine AKO 2h Fs Hanna tsesa—ee 100 
Summit Lake in) ee? os ee 100 Shepard Lake: .2-ncechncp ens 100 
Summit Lake (B).............-05 50 | Town Line Lake..........--...--- 100 

Menomonie, Caryville Lake......... 100 Wisconsin River......-.-----+---- 100 
Cedar Falls Lake............-.-.+- 200 | Rib Lake, North Spirit Lake-....... 300 
Doyle Paket 233 222 eescsani8 [at 100 Richland Center, Bowen Mill Pond. 250 
Eighteen Mile Lake-............-. 100 Bipwit LAK]: ¢.j--\-c-ss08eese ae 125 
Goose Lake soos. gases: saat -ke'd- 100 Cazenovia Mill Pond.......-.....- 125 
ay MRIVED fe5 52s ene ate Sctree s 250 iSaneSon PONG! D5. eect cae sencs 250 
Lake Menomonie 100 Excelsior Mill Pond.............-- 125 
Miller Lake 100 Gthica Mill Pond. --=.<.5-.-.22 222 125 
Moore Farm Lake.. 100 Lone Rock Mill Pond.........---- 250 
Mud Lake......... 100 Neptune Mill Pond..........-..-- 250 
Pitt Lake.... 100 1eyeSi re) Ie Or: 1c: ee ee eyelet 250 
Red Cedar River. 200 Richland Center Mill Pond........ 250 
Rowe Lake....... 100 Shawano, Keshena Lake.......-..-- 100 


@ Rescued from overflowed lands and restored to original waters. 
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Disposition. 


Wisconsin—Continued. 
Sheboygan, Lake Seven......... te 
Pigeon River: ....>.------)-nsebes- 
Sheboygan Falls, Lake Ellen...._... 
Pigeon Lake... es0..nceb eek SeeebMe 
Solon Springs, Beauregard Lake..... 
Lake of the Woods................ 
Rotky: Laker ee 026 Fe debe 
Stone Lake, Hungry Lake.......... 
Srisg Lake ste oe bos So aan ees 
Superior, Amnicon Lake............ 
Bingo Ria as OPES kon ng 
Boscoe Bay Wake... 22. ssi¢accems 
iBubar Laker eo. .t-ereceessosced 


Baple'Takes. .. -222:..sstack set 
Five Island Lake... Jock devel os 
Heart Lake-: 52. . eek 34 


Mary Wake-2 7.20 ses so.2222¢ sane 
Piko Takei ==: 2. send ses cee 
Poyin Desa es -e= sew ee ie ee 
Three Lakes, Butternut Lake....... 
Rranklinibake: - -. 22s ese 
Tomahawk, Bass Lake.............. 
Clear Lake.* =, 2... tee eet 
Deer Lake 


Number. 


Disposition. 


Wisconsin—Continued. 
Tomahawk, Lake Clara............- 
Manson Lake; [5.2 235:. 5. 
Mirror ake. 8 ooo ae 


Muscalonge Lake...............2-- 
Road Takes osceioss seeks oe 


SpiritvRivert 944 se ceseeee oe 
Tomahawk Rivers... 3. cncu tee 
WiSConsif Rivers. <26<cs<nmanee 
Wabeno, Ada Lake. : 2.2.2... -02.2.- 
Waldo, Lake Ellen... ......0.2..2.2- 
Watertown, Richwood Quarry Pond. 
Wausau, Big Rib River............. 
Take Gol pts copcecceos ae 


Webster, Yellow Lake.............. 
Winegar, Crab Lake..........02..... 
Wyoming: 
Cheyenne, Lake Minnehaha......... 
Sloans Lake. ......@u sce. caseb ace 
Worland, Worland’s pond.-.......... 
Canal Zone: Gatun Lake, Gatun Lake. 
Mexico: Parral, Lake Conchos......... 


TOT Geet cet eee eee te eee 


SMALLMOUTH BLACK BASS. 


Arkansas: 
Abbott, Petit Jane Creek............ 
Cauthron, Poteau River............. 
Harrison, Bear Creek.........:..-.- 
Crooked Creek and Branches...... 
(azz Creek et creck cecene Seale 
Shain, Little Red River...........2. 
Shirley, Red Rivers’. (2oo% 29} 
Waldron, Dutch Creek.............. 
Fourche Creek. «is tenn tnecus ven 
Van Buren, Cotton Lake............ 
Colorado: Wray, Club Lakes.......... 
Connecticut: 
Niantic, Cedar Lake. .............. ~ 
Norfolk, Doolittle Pond............. 
Simlth Pau c.ceve cen keke Mame 


Beach Ponds oo .cnscssne see 
Billings Lake... See eee! 
Gardner Take... cta ccs 
TAY WATU LUAKDLN cre cece Core eee 
LETC Btn) 21 5 Le ee ee RE SE 


Pachaue Pond. cL ucccucctucuneewee 
Rogers Lake. . cc sco~ 2205 _5ttseel 
Winsted, Highland Lake............ 
Indiana: 
Angola, Lake James..:.......<<0.0<3 
Toon, Lake. coy cnapae ues cuceeeeeey 
Brazil, ae oh, ON) cu scn ee eee 
Columbia City, Shriner Lake........ 
Culver, Bess Lake 222. See Li? 
Lake Maxinkuckee................ 
Howe, Pigeon River... .:..--.2. 22028 
Huntington, Clear Creek. ......-...- 
Little River... c..<.anessoeemeeee 


Indianapolis, Eagle Creek........... 
MELO URL VELe ot. mance cces coun 
Kendallville, Adams Lake...-...... 
ISHPORE.2.< cceun cede Musee 


Indiana—Continued. ; 
Kendallville, Pretty Lake.......... 

- Knox, Bass Ladoga sce cupag cqcen OR 
Kokomo, Leach’s pond...........-. 
Ropsuepart, Kel Rivers: :12-15254.2 
Orland, Wall Lake..............-.-- 
Richmond, Durley’s pond.-.......-.- 
Rolling Prairie, Sagunay Lake...... 


Cadiz, 
Erlanger, Lake Park.............--- 
Sree COW Es Bie ok A 
emingsburg, Fleming Creek.....-. 
Hopkinsville, Little River and 
DbrancheS.sssccedeccteccecness eee 
Oak Grove Pondxw..20.<eee I 
Pond Rivefececvicceuneceeee steele 
Red River, West Fork............ 
Sinking Fork Creek....---.....-.- 


Maine: 
Ayers Junction, Meddybemps Lake. . 
Eliot, Great Works River.........-.. 
York Potldescceceencececeecxcs ste] 
Oakland, Little Pond..............- 
North Pobiducscevcecners: $4 1288: 


Maryland: 


Havre de Grace, Susquehanna River. 
Hollins, Lake Balanwhesteckizi<:22° 
Massachusetts: ° 
Ashburnham, Naukeag Lake. ....... 
Dover, Pegan Hill Pond............. 
Great Barrington, Lake Mansfield... 
Prospect Lake-t:2::2.232::-:::222- 


a Exclusive of 8,445 fingerlings lost in transit. 


Number. 


ioe 
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Disposition. 


Massachusetts—Continued. 

Harvard, Farm Pond): 2.3.2... 2..... 

Hudson, Lake Boon................. 

Lenoxville, Laurel Lake...........-.. 

Lowell, Tyngs Pond...........-...- 

Plymouth, Rabbit Pond............ 

Shelburne Falls, Ashfield Pond..... 
Doearfield River........... ese Aes. 
Gardner Falls Lake..............- 
MGSETVOITINOs2-ceviwn es bee nen 
RESEEVOILING, 4:22... 84sans toes se 

Southbridge, Greenwood Farm Pond. 

West Barnstable, Indian Pond....-.. 
TONS PROWG 5 sic cam ar ace eeew Ree oe 
Wequaquet Lake.................. 

West Medway, Medway Park Pond. 

Michigan: 

Atlanta, Dishaw Lake..............- 
BASH ARG 35<ccoih aia aa tek Eee 
Walentine:lake.-2 2.022 6.5582 ..0 

Beechwood, Lake Five............-.. 

Benton Harbor, St. Joseph River... .| 

Brighton, Maltby Lake.....-........ 

Butternut, Crystal Lake--...-...... 

Clyde, Irving Lake.......2.......... 

Hone Wiske! = sodehet Se eekeall. 


Crystal Falls, Armstrong Lake... ... 
Lower Holmes Lake.............. 
Pat RIVED 5655 asc sete 
Swanlake: oostwo! jos8e2 8. ielere 

Edwardsburg, Bull Lake............ 

Elba, Hasler [ee Sh eran nya 

Engadine, Millecougin Lake......... 

Escanaba, Lake Florence............ 

Hamburg, Pleasant Lake............ 

Hancock, Lake Gerald.......-...... 

Howell, Greenaway Lake-..-......... 

Ishpeming, Grass Lake.............. 

Island Lake, Island Lake.-.-......... 

Jackson, Big Portage Lake.......... 
Browns: Wakes on 2-6 oe5ec0.c085.24 
Wioliakes so oe Sie flee: he 

Lake George, Lake George.......... 

Lakeland, Huron River............. 

Leonard, Echo Lake....-........... 

Little Lake, Horseshoe Lake........ 
ibrineess Dakar. ae... ea ank a 

Long Lake, Au Sable Lakes......... 

Marenisco, ‘Lake Gogebie=...,.... sates 

Marquette, Au Train Lake.......... 
Goree baker tots. Sees anilcanne dt 
Pickereluakes ct ee. Sees 


Wemer-Pond . <5 -25taed eee ees 
Middleville, Thornapple River...... 
Mitchell Spur, Spring Lake.....-. ba 
Newaygo, Emerald Lake........ 

Swivan Bakes. n.5.acccasc 
Northville, D. 1. G. Lake 

Orchard Lake..-...... 7 

Pine Lake..... 


’ 


Republic, Michigamme River 
Rockland, Michigan Pond... 
Rose Center, Long Lake... 
Mallett Lake.......... 


Stanton, Clifford Lake... 
Traverse Ci , Long Lake. 
Twin Lake, Stevens Lake. 
Wixon, Proud Lake......... 

Minnesota: 
Detroit, Big Detroit Lake... 
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71, 000 Detroit, Big Pelican Lake........... 200 
325 Buihilo. Lalas, . 6: ees ee 200 
90 Cotton Take... -..ees. Se 200 
$2,000 Cushman Lake.........0./00..002! 200 
200 HOGMICe BAKO Sore... 026 osc. 0 Fee 200 
30 WOXGL AKG a. Gas Ose Poke E228 200 
30 Little Floyd Lake.............2... 200 
30 Little Pelican Lake............... 200 
30 Mane slake soe c orice ss kees chee 200 
30 MandsTakers. 2.23005 OE 200% 200 
+2, 000 Meadow. Lake.(.......9223. 098.0: 200 
200 Molosia Makes 2.02 ts 2.22. 2555.28 200 
200 Morison Uake.s.. 2286.0 50.8. 2004 200 
200 Maskrat-hakess, ee ere one... 200 
+2, 000 OATIMNAR Das soccmctiiatitoto haa 200 
Rock Lake... 20ers Ag AR 200 
1,500 Sallvelakos a2 els senses fossccee 200 
1,500 TP wintlakess.5 22% 2.502. 50c Ne : 200 
1, 400 Elysian, Lake Francis..............- 300 
280 Litchfield, Clear Lake............... 200 
400 Dum) Lakes. 2 cco. eee seit 200 
+3, 000 Greenleaf Lake................0252 200 
800 Lake Manuella... 2.25.22 200012 200 
+4, 000 Lake Minniebelle.............-.... 400 
+3, 000 Lake Richardson.................. 200 
+4, 000 Lake Ripley... ee See 200 
+3, 000 ARG Stolle a4 22s US ES 200 
+3, 000 HUAKGLWANB Sa see acc =o coe sa cee 200 
280 Siar Lake. 2.8 ae 200 
280 Washington Lake... 6222.525<.25.0% 200 
280 Red Wing, Mississippi River........ a2,075 
280 Waverly. Waverly Ch dee 4 ee 300 
400 || Missouri: Rolla, Big Piney River...... 100 

400 || New Hampshire: 
ey Antrim, Gregg Lake................. 8, ot 
1,000 Ashland, Asquam Lake.-........... 600 
280 Concord, Contoocook River......... $3, 000 
$3,000 Dover, Bellemy River............_.. 250 
600 Durham, Wheelwright Pond........ 250 
+4, 000 Enfield, Mascoma Lake............. 500 
+4,000 || Gale, Kalelemook Lake............. 400 
+3, 000 Milford, Baboosic Lake. ............ 73,000 
+4, 000 Nashua, Baboosic Lake............. 600 
1,200 || South Hampton, Pow Wow River +2, 000 
800 axbury Pond... 0.20... /RYS I 2 72, 000 

1,000 || New York: 

600 Altamont, Summit Club Lake. ..... 1,000 
600 Amenia, Mill, Pond... .. dort ).oe% 400 
800 Amsterdam, Lake Galaway ... |. 400 
280 Schoharie River............. 600 
300 Cambridge, Lake Lauderdale. 300 
250 Cobleskill, Bears Gulf Lake... 300 
300 Hudson Lake............- 200 
300 Schuyler Lake. . 300 
250 Summit Lake... 300 
400 Cohoes, Mohawk Rive: F 400 
280 Davenport, Sexsmith Lak 125 
750 Fishkill, Bennywater Pond 75 
750 Glens Falls, Glen Lake.. 300 
200 Gloversville, Canada Lake... .... 400 
1,000 ere Falls, Po Po Lo Lake. 300 
1,000 Leg lt) Sea mee 300 
1,000 Katonah, Pea Pond 300 
400 Kerhcnkson, Lake Awosting 400 
280 Kingston, Wallkill Creek... . 300 
600 Kyserike, Rondout Creek 300 
280 Lake Clear Junction, Osgood Lake. . 50 
+4, 000 Lake Katrine, Esopus Creek........ 300 
+4, 000 Lockport, Tonawanda Creek. . 600 
+4, 000 Millbrook, Thorne’s pond..... 250 
+3, 000 Newark, Canarquea iverss.. 600 
420 udtey: Wake. < 2225.8 bee 600 
1, 500 Niagara Falls, Niagara River.. 400 
400 Norwich, Chenango Lake. . . 400 
1, 200 Chenango River......... 500 
+3, 000 Mead Pond..... 400 
Plymouth Lake. yo 400 
200 nsec; Ponds 3 ee oo 5 2555-2: 509 
200 DLCCIS EE ONUr seer tec ac cece ance sss 500 


Big hldya bake ene eal 


a Rescued from overflowed lands and restored to original owners. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
SMALLMOUTH BLACK BASS—Continued. 


Disposition. Number. Disposition. Number. 

New York—Continued. Vermont—Continued. 
Ossining, Dream Lake............-. 300 Burlington, Lake Champlain.......-. 100 
Pleasant Lake, Pleasant Lake....... 50 Canaan, Wallis Pond....-..-. 4 53 
Port Jervis, Delaware River.......-.- 400 Castleton, Lake Bomoseen. 80 
Riverside, Brant Lake...........-.- 400 || Fairlee, Lake Morey.......-.--- 75 
Schroon Wake. -ee-eoeene.-- ee 600 Ferrisburg, Little Otter Creek. . 100 
St. Johnsville, West Canada Lake... 400 Hardwick, Valley Lake... 125 
Saratoga Springs, Saratoga Lake... . 1,800 Montpelier, Curtis Pond... 50 
Schnectady, Ballson Lake. ........- 900 || Morrisville; Lake Lamoillo. .- 225 
Mohawk Rivers... ee eee 900 North Ferrisburg, Cedar Lak 100 
Sharon Station, Round Pond. ...... 60 Richmond, Winooski River 50 
White Plains, Rye Dake=.\52...0 228 600 Rutland, Burr Pond..... 200 
North Carolina: Fast Pittsford Pond. .. 150 
Elizabethtown, White Lake......... 190 Springfield, Black River. 75 


Fayetteville, Lakewood Lake. ...... 150 || Walden, West Hill Pond... .- ‘ 50 


UNGE G1 UE 72 ee ee ye rn Ra 150 Wilmington, Lake Raponda. 50 
St. Pauls, Great Marsh Pond.....-.. 190 Windsor, Kanadie Mill Pond 75 
Ohio: Runnemede Pond...... d 75 
oe cae Pea igetaoas 5 me “3 Wolcott, Wolcott Pond. -- 100 
anal Fulton aCanal atesara-ee Virginia: 
Cardington, Olentangy CreeK:).). 222: 1,500 Ashburn, Goose Creek. . ...- 800 
Chillicothe, Lake Rena.....--------- 450 Ashland, Little Clear Lake 300 
C eck ntact eg es nig Fredericksburg, Ni River Bie 
olumbus, Alum Creek. ........---- » O River. ees 
Crestline, Sandusky River. .....--.- 1,500 Kinsale, Cat Point Creck.... a "195 
Minor ane ot | Saeeaeae ne le ns 
TVa, indy Creek.......-.- ; 
Newark, Licking River. -......----- 1,500 Berkeley Springs, Sleepy Creek 1, 200 
Raccoon Creek. 05-2555 seacect 1,000 Bluestone, Bluestone River. 420 
Ravenna, Lake Hodgson........-.-- 450 Brown, Ten Mile Run = 200 
Sandy Weekes co. cca. Re 300 le ly Ferry, Potomac River.....- 9,800 
Sycamore, Sycamore Creek......---- 1,500 Marlinton, aap ree] oe +5, 000 
Urbana, Nettle Creek....-..---..--- 1,500 New Martinsville, Fishing Creek. ... 1, 200 
Utica, Sycamore Greek: 22089. 5't. 4 500 Paw Paw, Great Cacapon River..... 1, 200 
Woodstield ee Be, an pelea Potomac River, South ees 
ear Work Creek: - jo<¢ scence. Saar TANCH. 0 cle a. cion-inviee es eee eeeean 
Crane Nest Creek. ......-.--.----- 450 Romney, Potomac Riyer, South 
Jennings-Davis Pond.......-..-.- 300 Braneh.........---+--0-+e---0====- 710, 000 
ficking Bilver-<... 22 ene. seoueeee 300 Springfield, Patterson Creek........- 74, 000 
Muskingum River and branches. - 2,700 Potomac River, South Branch. ..-. 75, 000 
Nettle Creek: 22. : ese dcizceeless 300 || ‘Wisconsin: 
Rocky Fork Creek..........--.--- 300 Athelstane, Elbow Lake. .-...--..-- 600 
Sunfish Creck..........-.2.-2--+-- 450 ay City, Mississippi River . 4270 
Youngstown, Coalburg Pond........ 300 Boyd, Cornell Lake....-.--- 200 
tay ier nae : “4 Wolt pi North Fork. au 
oylestown, Mill Creek......-...--- ellow River. ..-..----- F 
Neshaminy Creek............----- 400 Donaldson, Bear Lake. ..... ; 300 
HOD UME ater -le soetitoa= == 800 Little Bass Lake.......--- ee 300 
NP cal tae Sere tne 9 : a4 a J seen a ge agle Lake... . an 
ana, Crooked Creek..........-..- . T an Lake. ......-- of 
Quakertown, Gimbel Creek... ....-.- 1,200 Hivh Falls Lake. . 34 300 
sion’ Ae See ae ottee nanan Se ah So a ge ae 
wamp Cresk..... sss Toa? eft Foo e..- 
Reading, Tulpchocken Creek... .-..-- 300 Perch Lake-....-- s 300 
Royersford, Swamp Creek.........-- 400 Peshtigo River.....-.-.- 300 
Saegertown, French Creek.........-- 2,400 3 ‘Woods Lake. ....---.----- 300 
Sharpsville, Pymatuning Creek. -.-. 450 Hayward, Big Spider Lake. 400 
Shenango River. ...3..sescsb ce ok 450 tindstone Lake. ......--- 400 
Rhode Island: Little Spider Lake. . 200 
Providence, Gorton Pond..........- 33 Lost Land Lake... - 200 
Herring Penis...) ees Oe 25 Smith Lake.......---- 200 
Moscow Pond........225.¢ cbe:u- 150 Spring Lake.....-...- 200 
Moswansicut Pond...........-..--- 25 Tron River, Island Lake- 1,400 
(PASCOAS POUG mos eniecrichel teaser 25 Pike Lake(A).-..---- 400 
Quidnick Pond? 22-5. -...-ee0e ee 33 Pike Lake(B)......---- 1,000 
Sand ‘Pond. -........ @aLueee see k= 34 Sandbar Lake.....-...--- 400 
Tucker Pond -.222...5etees eee 150 Park Falls, Round Lake. - 280 
Wallum Pond.-:.-<..25st ieee 25 Schnurs Lake.........-- 280 
Watchaug Pond.............---.-- 40 Phillips, Bass Lake. -...-- 280 
Wawcoog Pond... 2222-2 Scie wee 150 Ringle, ae Lake.< 2. 200 
ee eee 20 | a eed em 
Bristol, Holston River...........--- 175 || ‘Waupaca, Big Lake....:....-- aA 100 
-Etowah, Camponey Lake........... (ladon reas Pena 5 oS 
Rock Island, Caney Fork River..... 3,500 ———_ 
Vermont: Total {ie 500 
Brattleboro, Hunts Meadow Lake... 40 Shab ete ite hateey bo Re 155,674 
BEUSCLHLAKGS occas oin<'2-5 2. ~ ie ERED 40 


aRescued from overflowed lands and restored to original waters. 
> Exclusive of 1,500 fry and 9,515 fingerlings lost in transit. 


a SN aa eh ict bo 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
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ROCK BASS. 
Disposition. Number. Disposition. Number. 

Alabama: 2 Mississippi—Continued. 

Bayou Labatre, Little River........ 500 Aberdeen, Rinney Creek............ 200 

Birmingham, Ketona Pond......... 250 (Sart Ui) aa pe mii Soe 100 

Jasper, Sims-Long Pond. ........... 125 Baldwin, McDonald Lake........... 250 

Montgomery, Mill Creek............ 1, 800 Bovina, Clear Creek................. 500 

Pine Hill, Sheffield’s pond........-. 250 Corinth, Skillman’s pond ........... 500 

Spring Branch... See eines oe canes 500 eal Springs, Batton’s pond ..... 150 

Russellville, Lake Galey.......... ie 875 ar Point, Moon Lake............. 980 

Lake Rockwood................0. 250 Gulfport, Bayou Barnard. .......... 2,900 

Arkansas: Learned, Lowry’s pond............. 225 
Elba, Mill Hollow Creek. ........... 273 Meridian, Oak Pond................ 500 
Gilbert, Calf Creek. .........0.00000. 273 || Mize, Robertson’s pond............. 150 

oy is aa tears 273 Natchez, College House Pond....... 150 
MUN Cre o.oo ass 6 wine vlneiala oe 273 Pontotoc, Highland Pond........... 250 

Mammoth Spring,Warm Fork Creek 916 Johnston's pond . . 6 20sdosjacooss ac 625 

Poe, Little Red River............... 274 Taylor, Tatum’s pond. . .-:...<.<<<: 250 

enney» Little Red River, Archys Toomsuba, King’s pond............- 250 

RENDER netmask asscete nea Sr Bee 274 ‘West Point, La Rue’s pond......... 250 

Texarkana, Country Club Lake..... 800 INanple Pond= <> Svecsen esos, 250 
Connecticut: Bridgeport, Busser’s pond 200 Prarig WAG. nese neescscee eins 100 
Delaware: Wilmington, Barnett Lake. 800 ‘Woodville, Poland’s pond.........-. 100 
Georgia: : Missouri: 

Bellville, Briarwood Pond.......... 400 PATON, Mat CLeOk. oc cecsseascecccs 800 

Cartersville, Clear Creek............. 800 anning, Elk Springs Lake......... 1,000 

Cav e Springs, Tallalah Lake. ....... 400 Gilliam, Waterworks Pond.......... 150 

‘Win der, Eastview Lake...........4. 400 Lebanon, Kneedler’s pond.......... 400 
Tilinois: _ MeNeill’s ya(orste pi EP ee a ee 600 

Aurora, Deitrich’s pond............. 114 assaic, Limestone Lake...........-. 200 

New Boston, Mississippi River...... a 167 Phillipsburg, Shaffer’s pond........- 200 

Villa Ridge, Aldrich’s pond......... 300 Rolla, Barnitz Lake................- 200 
Indiana: ; Little Piney River, Lower.......- 400 

Huntington, Clear Creek...........- 300 || New Mexico: 

lit kyr Rak GPa ae a ee 300 Estancia, Clubb’s pond...........-. 200 
b EXD CLA CF Y 22's mop panes Bea sep ise ee aed 300 Roswell, Chain Lake................ 200 
Salamonie River.-.......5..c0ccs- 300 Guajalote WakOws seseshessaccese=- 150 
"WabashiRiver se = o-o sani scent ant 300 DUNMENWAKGs.-occe = peas ots sa 100 

Ingle Station, Volkmann’s pond... . 200 DUNSe akKee sos 52 feo er Seca cts on 200 

‘Winemac, Huddleston’s pond....... 100 Sutherland Lake...............-.. 200 
Towa: North Carolina: 

Allerton, Rock Tsland Reservoir..... 300 Asheville, Barber’s pond...........- 200 

ellevue, Mississippi River......... 2, 500 Beechwood Lake...............-.- 800 - 

ansas: White Flint Pond....-......-2.... 1,000 

Fort Scott, Sheeler Lake......:..... 800 Concord, Gibson’s pond............- 800 

Parsons, Labette Creek............. 800 Pemberton Pond.................. 800 
Stk: ROtTes/s DOUG a= ah aagia ss oe aoe 1,000 

Cadiz, Donaldson Creek............- 1,500 Hikin; Cobb'Creek 2. 20 oo ee: 1,000 

Campbellsburg, Spring Lake........ 500 Flat Rock, Draper Pond: 23.252. 222. 1,000 

Central City, Roll’s pond............ 500 Lumberton, Leonard Mill Pond....- 1,000 

Cynthiana, Duck Pond............. 200 Matthews Martin’s POUGLS sss eaces 800 

Georgetown, Elkhorn Creek......... 150 Monroe, Maple Spring Pond......... 1,000 

eager Lake Tandy.......... 1,200 Newton, Sigman’s pond............- 1,000 

GTO REV OR cone nae acbeet cic eas 1, 200 Pee Dee, Blewett Falls Pond........ 2,500 
Little River, East Fork........... 1,200 Raleigh, Neuseoco Club Lake....... 1,000 
Pond River, West Fork. ......... 1,200 Wake Forest, Powell’s pond......... 200 
Lexington, Spring Bank Pond...... 100 || North Dakota: Lisbon, Ash Grove 
Louisville, Lake Idlewylde.......... 400 RONUSe re aeper cease: cece = faetaccoee sae 100 
Lake Lansdowne............-...- 1,000 |} Ohio: 

Tip Top Forest Home Pond........ 700 Amsden, Pankhurst’s pond......... 100 
‘Walton, Boone Lake.............-...- 100 Columbus, Scioto River............- 100 
Louisiana: Newton Falls, Milton Lake.......... 200 

Cade Station, Pharr’s pond. ........ 200 Outville, Lickling River, South Fork 100 

Natchitoches, Cane River Lake. .... 750 Pemberville, Rice’s pond............ 100 
Maryland: Sparks, Pearce’s pond..... 50 || Oklahoma: 

Michigan: Armstrong, State Ponds.... é 1, 550 
Iron River, Fifteen Lake............ 300 Goteba, Branson’s pond... . ’ 300 
Twin Lake, Middle Lake........... 200 Mangum, Thomason’s pond 37 

WLI Waa Geer e Srariemrarctare intone wciele mre 200 Pauls Valley, Perkins’s pond. 300 

Minnesota: Homer, Mississippi River - a218 Vici, South Persimmon Pond.. 38 

Mississippi: Pennsylvania: 

- Aberdeen, Baker Lake.............. 500 Brookville, Arthurs’s pond.......-.. 50 
PRIET ia elgioetteat phar gael er 84 Brownsville, Cleaver’s pond......... 50 
Bogan Pond......... "5 100 Hollidaysburg, Leighty’s pond 100 
Carter Pond... 200 Washington, Borcher’s pond........ 100 
Deer Lake. .... 625 || South Carolina: Clover, Adams’s pond. 1,000 
Glenn Lake.... 200 || Tennessee: 

Greer’s pond... 200 Athens, Big Mouse Creek...........- 1,000 
MONOS WAKO. oe ws a ckacwiee ata aloactate 5 a 200 Bolivar, Ferguson’s pond..........-. 150 
HIG Tey cy (2 OE a a ge ae Be 400 Chattanooga, Pan Gap Lake........ 300 


a Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
ROCK BASS—Continued. 


Disposition. Number. Disposition. Number. 
Tennessee—Continued. Virginia—Continued. 
Cleveland, Maple Lake.............- 1,000 Mount Holly, Weston Place Pond... 50 
Cumberland Gap, Indian Creek..... 1,000 Peakes, Reformatory Mill Pond..... 300 
Doyle, ‘Terry's pond:--52 ss45-525--- 100 Richmond, Vaiden Club Pond. ..... 800 
Farmer, Barney Creek.......-....-- 1,000 ‘Williams Pond-s=* Sees ores 400. 
Franklin, Big Harpeth River....... - “150 Roanoke, Roanoke River. .....--.-- ‘ 400 
McDaniel Pond 2527-305." 222... <2 150 Salem, Roanoke River.........----- 400 
‘West Harpeth River.............. 300 Singer, Roanoke River. .....:....--- 400 
Harriman ,Gallaher’s pond.........- 1,000 Scottsville, Chester Pond..........-- 200 
Jefferson City, Dumpan Creek. ..... 1,500 Starkey, Back Creek..............-- 400 
Johnson City, Limestone Creek...-.- 1,000 |) . Suffolk, Nansemond River.........- 300 
Lancing, Rock Creek.........--.-.-- 1, 500 Tunstall, Garlick Pond s-. 324 ne eeee 500 
McMinnvi’ le, Charles Creek Pond. -. 400 || West Virginia: 
‘Watertown, Fall Creek Pond.......- 1,000 Cloverlick, Thorny Creek...........- 325 
Virginia: Elkins, Tygarts Valley River....... 400 
Ashland, Decarseau Pond.........-- 200 Phi'lipi, Whitman Pond............ 400 
Atlee, Wheat’s MONG sss knees 300 || Wisconsin: Stone Lake, Little Sissa- 
Bedford, Thomas’s pond..........-- 200 Dafama bekCecnsrotesc sess cece ees 136 
he Russell Mork ss. cs es 2,000 
Hot Springs, Jackson River........- 325 AD otal Geet nee nee eee 83, 055 
WARMOUTH BASS. 
Alabama: Florence, Holiway’s pond. . 450 || Mississippi: Aberdeen, Jones Creek... 800 
Iowa: 
Bellevue, Mississippi River.......... b 7,710 Total: sa sacke sone eee 9, 220 
North McGregor, Mississippi River... b 260 
SUNFISH (BREAM). 
Alabama: Alabama—Continued. 
Alberta, Henley’s pond.........-... 400 Greenville, Beeland Mill Pond...... 400 
Ashby, Blue Spring Pond..-.-...-.- 800 Boutwell’s pond..........-.------- 400 
Atmore, Boone’s pond.........----- 400 Four Mile Pond....- Le hosemepaana se 1, 200 
hurricane (Pond i022 ane see eee 800 McKenzie’s pond..........-.-.-..- 600 
Bankston, Clear Creek Pond........ 800 SVE ONG Seca wee ere eee 1,000 
Bayou Labatre, Little River......-- 375 PipCOn Creciee ee csmee ser ater eae eee 1, 200 
Bessemer, Shoal Creek.............. 800 Pine Barron Creek..........------ 400 
West Lake. 2.225227 800 Rouse MilliPondso oe sees. ne a 600 
Birmingham, Black Creek..........- 800 Thagard Mill Pond.....- pales 1, 400 
Blount Springs, Blount Springs Guin, Markham’®s pond.........--.-. 400 
(Oe ee 5 a Ae eae aootiee 400 Hackleburg Green’s pond... -.-- 22. 200 
Boaz, Brown’s pond.............-.- 400 Haleyville, Bear Creek...........--- 400 
Brantle A Johnson’s pond..........- 400 Hamburg: Larry Pond=*-*2--- <2" 65 200 
Powell's POnGs. a wcceeressereseee. 200 Vauehanpiaketscse. oo nee meee 1,000 
Bridgeport, Valley View Pond.....-. 400 Hartford, Leddon’s pond...----.-.-. 300 
Calera, Newala Pond...............- 200 Headland, Blue Pond....-....----.. 400 
Camden, Bonner’s ponds....-.-...-- 1,000 Hodge, Hodge Reservoir. ....----..- 600 
Castleberry,; L.: Pond. . /- 2.2: 225-2. 250 Inverness, Cogdell’s pond...-..--.-.- 400 
Clanton, Headley’s pond............ 800 joatah Black Warrior River-..-..-.. 1,600 
Cuba, Culpepper’s pond (A)........- 400 Blackwater Creek......-.-------.- 1,200 
Culpepper’s POG GB) eoe-eeL eee 400 Long’s pond FS oRmenJanontsone cc 200 
Delaine’s pond os ee oe 400 Tone’s Pond CB) eeseneseasecseee 1,000 
Cullman, Baier’s pond..............- 400 anlight Pond screc..scesceaeens 800 
Loyd’s ee SGA TIC CRORE are 400 Keener, Brandon’s pond. .....--.-..- 200° 
Cusseta, Davis Creek........-.....-- 400 La Pine, Perdue’s pond......-...-.. 300 
Dozier, Frazier’s pond.............-- 400 Letohatchie, McPherson’s pond..... 400 
Thomasonis pond=.22 soe 400 Pine Taker isco scant oa ona 400 
Evergreen, Braxton’s pond.........- 400 Whitley sipond.-- 42-22 es ee see oes 200 
BrOOKS’S PONCs si ceeee eee esa 400 Lineville, Carroll’s pond. - ..-..---.- 400 
Coleman’s pond=<=2.22%- 8 e 600 Livingston, McCain’s pond.......-.- 600 
and ys [pond 1-2-2 22- ee 400 Loachapoke, Robertson’s pond...... 400 
McGraw's pand)2)2 525. see ee 600 Lowndesboro, McCurdy’s pond. . -.. 800 
‘Moorér’s pond=.. P31 > Ae 400 ‘Reese PONG sense eee oes tec e ce 800 
Satter’s pond... 0502320 ees : 600 Luverne, Bozeman’s pond. ...--....- 400 
Fayette, Beard’s pond...........--- 200 Cody's paater sees ene de neem aae 200 
Jones Mill Creek..............-...- 800 Horn’s pond. .-.-- re SAGER IT 300 
Musgrove Mill Pond...-..-......-- 600 Hudgens’s pond. .....-.---------- 400 
Fort Deposit, Davis’s pond.......... 400 Kendricktspondsts.:--e-- === ese 500 
Gadsden, Big Canoe Creek.......... 200 ‘Welch’s pomd-4-<2nseeeteeetce se 400 
Gordo, Mullican’s pond) eee eee 600 Woolies ondeeeeese eset eens ae 850 
Goshen, Hill’s pond................. 200 McGehees, Crenshaw’s pond. -. ---.-.. 400 
Greensboro, Sherwood Pond........ 200 MeWilliams, Lamkin’s pond........ 200 
Stickney’s pond................... 200 Madison, Fairdale Lake.......-...-. 800 


a Exclusive of 1,800 lost in transit. 
6 Rescued from overflowed lands and restored to original waters. 
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~ Distribution of fish and eggs, fiscal year 1918—Continued. 


SUNFISH—Continued. 
Disposition. Number. Disposition. Number. 
Alabama—Continued. Arkansas: 
Madison, Fletcher’s pond.......---- 800 Biscoe, Gold Medal Lake...........- 1, 200 
Marion, Grantham’s pond......--.-- 200 Black Rock, Black River..........- a 2,320 
Midland, Echo Pond........-....--- 150 Browns Lake, Black River.........- @ 495 
Sewell Lake... oc eek casement 150 Charleston, McDonald’s pond. ...... 300 
Midway, Seay’s pond..-...-.......- 200 Forest City, Trapp’s pond.......... 1,500 
Monroe, Double Branches......----- 600 Manson, Black River....... go Ue @ 5,075 
Montgomery, Big Whitewater Lake - 400 Dkolona! arm. Pond se... -:.32::22: 300 
ClibWake. “vs2<t. aset Jesse Re 1,200 Ozan, Smisson Farm Pond.......... 300 
Little Whitewater Lake........--- 600 Ozark, Dean’s pond..............-.- 300 
Mill Creek. 22 Bec) Sesser st 2 sce 600 || Colorado: 
Murphy Siding, Horseshoe Lake. . -. 400 Lamar, Two Buttes Lake........... 450 
Newbern, Allen’s pond...-....-.-.-- 400 Loveland, Bestle Lake.............. 400 
Oak Grove, Davis Mill Pond.. 800 Lake Loveland. ...c Cet ou i 250 
Oneonta, Burnett’s pond.... 200 Miramonte, Carter Lake.....-....... 250 
ent spond). 2s. 4.5.50 200 Wray, Olive Lake......-.-.-....-.- 250 
Opelika, Cress View Lake... 600 Robbsitake-. tosses <ttneet one nele 250 
ake CON yi. ataseer oe seh sa 400 ZC DWAKC seen ccsaneacs sas nis aca cee 250 
Opp; iBermnds Pond. -.-saeees Jace 600 || Connecticut: 
dgar Spring Pond............-..- 650 Deep River, Crystal Pond........... 150 
Brazier’s pond... ....<.es.---<-----: 400 East Haddam, Joshua Pond........ 2,400 
Cardners pond sso... .ane n= 600 Rockville, Poehnert Pond-.-......- 150 
Owassa, Ward Pond......------..-- 400 || Florida: 
Phil Campbell, Dismal Pond........ 800 Bascom, Bonnett Pond............- 600 
IReTeIS SI DONN ae teecna a tes anneal 200 Cottondale, Cole Pond............-. 900 
Pike Road, Barnett’s pond......--.-. 800 Palmore, Palmore Pond............- 300 
Pine Apple, Melton-Hale Pond...-... 200 Quincy, Bruce’s pond......-.-.-..-- | 600 
Pine Hill, Sheffield’s pond...-..-.-.- 800 Windermere, Lake Besssie..-.---.-- | 900 
Pyriton, Shadix’s pond........-...- 200 || Georgia: 
Ramer, Brick Mill Pond...........- 200 Adrian, Flanders’s pond...........- 200 
Riderwood, Lake Cavezel......-.-.- 600 ‘Albany, Tiit’s pordiases 250 e224. 2 200 
Roanoke, Taylors Ponds, se 4. 2° 400 Amboy, Haman’s pond...........-- 400 
LOSSES Tiayatsfr eto) «(0 RE eee 400 Americus, Council Mill Pond........ 600 
Russellville, Hester’s pond........-- 400 MUP POR. onc ceeoovate tlk eee 600 
Scottsboro, Blacks Creek.....-.-.... 800 Ranew’s pond”.......288s2. 5528 oir 300 
Seale, Anderson’slake........--.-..- 400 Ashburn, Raney’s pond..-.......-.-- 200 
Sellers, Beck’s pond............-..-- 400 Shivers's pond). ses eS Ceara 200 
Selma, Elkdale Lake..........-..-.- 2, 000 Avera, Hudson Pond....-........-- 400 
Harrison’s pond..........------.-- 400 Athens, Jones’s pond.......- 3 200 
Shellhorn, Belser-Cochran Pond..... 400 Waterworks Pond.... 400 
Snowhill, Powell’s pond. ....-.-.--- 200 Atlanta, Dodson’s pond. 150 
Sprague, Esdraelon’s pond..-....-.- 200 Johns Ponds -"feres_e22- a2: 200 
WiLL’ S DONG stetatab d= nian seein Se 400 Meadow bake-..2:2555.cc8een see 400 
Sulligent, Brown’s pond 400 Augusta, Millner Pond.-...........- 1,000 
Buckelew’s pond......-..-----...- 400 OSCEOIRAKG oe sod ooses rasce cee 200 
Sweetwater, Hatch’s pond.......... 200 Booneville, Wilson’s pond.......... 200 
Sweetwater Pond......-...---.... 200 Boston, Miller’s pond............- 400 
Sylacauga, Bryant’s pond........... 200 Bowman, Hewell’s pond.........-.- 100 
Talladega, Chambers Lake.-......-. 600 Buchanan, Bush’s pond............- 100 
Troy, Anderson’s pond....-.--....- 200 Butler, Bartlett Mill Pond.........- 400 
Blarr Pane. Seeca-bee sees eee 2 see 400 Byron, Upper Pond................- 600 
IBGOWEI-S| PONG... soneccsecces-cscce 200 Carrollton, Stalling’s pond ..:...-..- 200 
Henderson’s pond............-...- 900 Cave Springs, Little Cedar Creek... 400 
Jones’s pond 3) eee ee eee 200 Chalker, Hattaway’s pond.-........- 200 
Jones’s pond (B).....stere 2 sSehe 200 Colbert, Carithers’s pond...........- 400 
Hhee’s pond... tine ecaeee eens 400 College Park, Davis’s pond.-......-... 100 
ILGSING}S) 0106 [SERS ecmenereecee coe 400 Conyers, Gailey’s pond.............- 200 
Northeut Lake=ss<- Sos. 2264 = 5552 400 Granadeis pondAz— = saanse ee eet 200 
Sanders/s pond 25... ssseese sat 400 Mellpw River. yon os oe eee 600 
Mroy, PGHU csceet soeeee ee eet ee 600 Crest Butts’s pond... bizel. hvishees 200 
Winslett: Ponds.-<ss2.52 525-2025 200 Mountam Fond) oe eue 200 
Myson) Dead Lakes... eran s eelue 400 Culverton, Waller’s pond (A)..-....- 200 
Garrett bond c .sbeeus cone eas 2 400 Wialler’s:pond (B) A... tp baer 200 
DONES EAC oon mininicia peor minniaceeee 1, 200 Cusseta, Harp’s pond....-..-......-.- 200 
SMP PAS epee crn mcenme eases Ae 400 Cuthbert, Martin’s pond......--..-- 600 
RV SOM SC ee ep Siren eee 400 Peak Spon. seccin. eee om 200 
Union Springs, Fenn’s pond........ 200 Dacula, Frachiseur’s pond. . 200 
Wetumpka, Ensign Pond 400 Damascus, Haddock’s pond. 400 
Silver Makes son cies ees 400 Dawson, Brown Mill Pond.... Bd 600 
Winfield, Musgrove Lake 400 Douglasville, Elm View Pond....... 200 
Whitney, Chrystal Springs Pond.... 400 Dover, Oliver’s pond.....-..--.-.-.- 1,000 
Work, Altman’s pond . 6255-)2i2% << 1,000 Duluth, Martin’s pond....--........ 200 
Youngblood, Howard’s pond......-.. 200 Bhirléy’s pond {ary Jesse: See 150 
Arizona: Edison, Rambo’s pond...-....------- 200 
Benson, Kiper’s pond..........----- 100 Ellaville, Hanner’s pond.-......-..--- 200 
Willow Ponds... © 2: .25 2. 2csnsber 200 Folkston, Bakers Branch..........- 200 
Holbrook, Cast Iron Creek...-...-.-. 450 BEKTO WAKO. eee ee aSreee 400 
Nogales, Guevave Pond........---.- 200 Forestville, Elner Lake...........-- 200 
Pinto, Henning Lake...-....-..-.-. 150 Fort Gaines, Foster’s pond......---- 200 


@ Rescued from overflowed lands and restored to original waters. 
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SUN FISH—Continued. 
Disposition. Number. Disposition. Number. 
Georgia—Continued. Tllinois—Continued. 
Gainesville, Waters’s pond.........- 150 Galena Junction, Mississippi River- . 4255, 500 
Glenwood, Morrison’s pond........- 400 Hanover, Mississippi River... .-.---- a 20,900 
Good Hope, East Lake.............. 200 Joliet, Hickory Creek............--- 300 
Hast, Pond’: . . iccbwce semen vat «2 600 Lena, Mammooser Lake............- 800 
Horn ‘Lake. 2 22.cp-beeees-eseet s. 600 Meredosia, Illinois River...........- @79, 550 
North ‘Pond se. iicscsancexs ee eee 400 Naperville, South Quarry Pond..... 200 
West Lake.2. 22 (one gdh ere 8 200 New Boston, Mississippi River. .--.- a 60,044 
Gough, Shaver Creek Pond........- 400 Nora, Apple River, East Branch... 400 
Grantville, Lambert Pond.........-. 200 Pana, Sidner’s pond..........-...-- 1, 200 
Greensboro, Sanders Mill Pond.....- 800 Philadelphia, Homestead Pond...-- 300 
Helena, Martin’s pond.............- 200 Scales Mound, Mill Credk:: sani 400 
Higgston, Morris’s pond....-.......- 600 Tunnel Hill, Beauman’s pond...-.-- 150 
Kingston, Harris’s pond............ 200 Warren, Apple River, East Branch. 220 
Kite, Townsend’s pond....-.......- 400 || Indiana: 
Lizella, McElmurry Pond........... 200 Angola, Crooked Lake.........----- 40 
Lumpkin, Mercer Pond...........-.- 400 Cedar Grove, Wedding’s pond...... 10 
Watts PONG eee ses saekaasncn tee 300 Cloverdale, McKamey’s pond....-.- 100 
McIntyre, Jackson’s pond........-..- 200 Edinburg, Sugar Creek...-.......-.- 400 
Mableton, Glore’s pond..........-..- 200 Elkhart, St. Joe River.............. 40 
Mansfield, Adams Pond...........-.- 200 Greensburg, Grays Lake...........- 100 
Marietta, Old Waterworks Lake..... 600 McCoy Lake. Sono osmdonceeseenee 1,000 
Matthews, Goodin Mill Pond....... 400 Marion; Gards'Pond........<seae-b eens 400 
Smith’s pond.........--bat sepa 400 Plymouth, Dixon Lake............- 800 
Monroe, Club Pond................- 600 Pretty Lakes: .cccoot-ccenenceeee 800 
Poplar Pond..." 22 Bees eee 200 Ramsey, Smith’s pond............-- 200 
Montezuma, Minor Pond............ 200 Sharpsville, Becker’s pond.........- 400 
Shiloh Pond... fesse eS pe 200 Spencer, Ludlow Lake.............- 400 
Moultrie, Clear Branch.............- 600 Whiteland, Waterloo Pond......... 100 
Willow Spring Pond.............- 400 Wilkinson, Perry Lake............. 400 
Nacoochee, Nacoochee River.....-.. ; 300 Williamsburg, Elm Lake........-.- 400 
Omega, Powell Pond..............-. 100 Winchester, 75 lakes 2222 400 
Pelham, Pelham Pond.............. 200 || Iowa: 
Perkins, Jackson Pond.............-. 1,000 Albia, Stason’s pond...............-. 100 
Putnam, Johnson Lake............- 600 Wild Goose Ridge Pond.......-.-- 100 
Quitman, Black Gum Pond......... 1,000 Ames, Springdale Pond............- 250 
Raymond, Raymond Lake.......... 800 Bellevue, Mississippi River.......-.- 491, 460 
Rebecca, Nosworthy’s pond......... 600 Clayton, Mississippi River........-- 2200 
Red Oak, Woodrow Pond.......-..-. 150 (Cresco; Towa River. ic cioncuntoeetke 150 
Renfroes, Smith’s pond............. 200 Mirkey iRiverseso. Ula esse 150 
Richland, Mill Pond................ 400 Fairport, Mississippi River.......... @34, 602 
Rockmart, County Line Pond.....-. 100 Green Isiand, Mississippi River. .... a12,500 
Rome, Floyd’s pond...............- 200 Guttenburg, Mississippi River...... 2300 
Shellman, Crittenden’s pond.......- 200 Hesper, Oakland Cottage Pond..... 100 
Bastivake 720.25 iS 5 ee! 400 Towa Falls, Iowa River.......-...-- 1, 500 
Social Circle, Sluder Pond........... 400 Manchester, Maquoketa River....... 2,000 
Smith’s pond... = 2c2<s Senet eel 400 North McGregor, Mississippi River... 19,495 
Springvale, Hill’s pond............. 200 Perry, Raccoon River..-.........--.. 300 
Statesboro, Williams’s pond.......- 600 Pleasant Creek, Mississippi River... 210, 000 
Silesboro, Cannon’s pond...........- 300 Sny Magill, Mississippi River....... a4, 500 
Swainsboro, McKinney Pond....... 400 Yellow River, Mississippi River..... a1, 000 
Ohoopee River-..--..-.....--..--- 400 || Kansas: 
Youmans Pond 2922022 2225252222 600 Chanute, Hurt’s pond............... 200 
Sylvester, Bowen’s pond...........- 400 Fort Scott, Sheeler Lake............ 400 
Bozeman’s pond. 2 ssetect see eee 200 Parsons, Labette Creek.............. 300 
Tallapoosa, Pope’s pond...........- 100 Winona, Felts-Jackson Pond........ 100 
Thomasville, Rehberg’s pond....... 50 |} Kentucky: ‘ 
Roddenby’s pond:...-....--.-...- 50 Boston Station, Burlew’s pond...... 100 
Smith’ spond! 5-2 este cece eee 50 Corbin, King’s:pond)...<.<...0sdeeee 200 
Smith-Moreland Pond...........- 50 Covington, Willow Springs Pond... . 200 
Wheeler's pond <....«. 3... oe! 100 Crab Orchard, Livingston’s pond.... 200 
Thomson, Big Branch Pond........ 600 Devong, Spring Lake..--..........-. 500 
Gibson’s pond ‘3 aiaieae St See 400 poe nderson’s pond........-- 200 
Gibson’s'pond (B). 2 22-b2cc2 400 IVOEN’S PON... -n.eens enews 400 
Upatoie, Sizemore’s pond..........- 400 McKenzie Lake.........-.-.------ 500 
Vanna, Tucker’s pond.............- 200 Sallee Pond........ Soetvecncc. tes 400 
Vidalia, Rountree’s pond........-.- 200 Steep HilliPondsiess. eee bre 600 
Wadley, Caldwell’s pond............ 200 Tantly’s PonGle ves sees seSae chose! 200. 
Warrenton, Cason’s pond.........-- 400 Eubank, Maple Pond.........-.--.-. 200 
Whitesburg, Chatham’s pond.....-. 150 Florence, Hanaker’s pond ROO oe see 200 
Winder, Junior Pond... J2s222eite2 400 Glasgow, Whitehead’s pond......... 100 
Sunnybrook Pond............-..- 200 Horse Cave, Hall’s pond........-...- 400 
Woodbury, Sims Spring Pond....:. 180 Hardy’sipond?. Gcuus 2cscen ls. 22 400 
Tilinois: Louisville, Beargrass Creek........-- 3,300 
Apple River, Apple River, North Harrods 'Créek.co.sences Steet sos. 1,300 
IBTANCH aS: 22... See eee 400 Lake Lansdowne..........--.----- 1,000 
Belleville, Dewey Lake............- 1, 200 Madisonville, Pritchett’s pond. ..... F, 100 
Blanding, Mississippi River......... @21, 500 Salome Pond..... Se seeeboressoens 100 
Carrollton, Lake of the Woods.....-. 300 Morehead, Triplett Creek............ 400 


Freeport, Waters of Illinois......... 7,150 Morning View, Carlisle’s pond....... 200 
, a Rescued from overflowed lands and restored to original waters. 
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SUNFISH—Continued. 
Disposition. Number. Disposition. Number. 

Kentucky—Continued. Mississippi—Continued. 
Murray, Parker’s pond........-..... 100 Corinth, McClintock’s pond. .......- 400 
Nebo, Herron’s ORGS. po one eee 200 Sandy Uake. nu johccrns ate 400 
Nicholasville, Vince’s pond....-.... 200 Decatur, Hollingsworth’s pond...... 360 
Pewee Valley, Confederate Home Ecru, Spencer’s pond...........-.-- 250 
ott Se ee ee a ene napa Manns smears 200 Enterprise, Phillips’s pond.......... 200 
Pikesville, Big Sandy River.-....... 200 Fayette, Carradine Pond............ 100 
iRmey, Clear Pond) 2.55 - <2 5 «seeaaese 600 Dixie ‘Hope WAKO rare inno oten eee 200 
Davis PONG. | .0<c--ss0decnelessaes 600 Flora, Collum’s pond..............- 100 
Shelbyville, Clear Creek.........--.. 400 CoOndlons PON... Wo cos.c'scunaoe sas 100 
Guthrie’sipond...-.. 2. <s.<2-senn=5 100 Tones Hondas ba. secs! sath oes 100 
Smiths Grove, Moon’s pond........- 200 Simipsan’sipond . «.s.0.00--ctaeres ac fe 100 
Springfield, Spaulding’s pond....... 600 Forest, Gay Lark Pond. ..-......... 250 
Whitesburg, Clay’s pond........-..- 100 Moimpis Pond tos. 5 260 -.-est- Satce 250 
Louisiana: — Friar Point, Mississippi River......- @ 43,900 
Alexandria, Carter’s pond........... 900 Mneniigkes=-aseens.sss-24ess-ee 200 
Baton Rouge, Amite River....-....-. a 4,000 Fulcher, Snow’s pond.........------ 600 
Mississippi River......--...-..--- @106, 950 Gattman, Arnold’s pond Se Pes 200 
University: Lakes i2....-- odesse-%'4 @ 2,650 Harriston, Freeman’s pond...--.-..-- 100 
Cades, Fremin’s pond.....-.---.---- 750 Hickory, Deavitt’s pond - bas!) co9-2 900 
Choudrant, Crescent Lake.-......... 1,200 MecCary’s DONG 3. 2 on. s.08 Haar 250 
Church Point, Daigle’s pond...-..-.. Hickory Flat, Brownlee’s pond. .-.. 800 
Dubach, Lake Dubach. ............. 1, 200 Holeomh, Staten’s pond..........-. 300 
Ethel, Schutzmann’s pond.......... 300 || Jackson, Bailey Pond............... 600 
Hackley, Thomas’s pond.....-.---- 600 Country Club Pond.......-....... 900 
Haynesville, Braselton’s pond.-..... 500 Davidson Bake... <-n028sdeewer 600 
Homer, Fortson’s pond.......------ 500 Pearl Giver... c<seee-c-4ndse 600 
Johnson’s pond..........--------- 500 Spring hakes ~~ ....dssssea-eeee 1,500 
Mcilwee’s pond... ......------<<i2 500 Kilmichael, Thompson Pond....... 300 
Natchitoches, Cane River Lake..... 4,300 Lawrence, Nelson’s pond :isci3s ses 250 
Shreveport, Clear Lake. ......-...-- 1,200 Stephen’s pond). «. senc2 2512-3602. 250 
Whitman, Woodville Pond......... ’ 375 ed, McNair’s pond..-.....-.... 100 
Maryland: ! Lorman, China Grove Lake......... 250 
Branchville, McKinley’s pond...... 150 McAdams, Gilbert’s pond........... 800 
Hagerstown, Antietam Creek....... 450 McAdams Lake.............- 400 
Conoccocheague Creek............ 300 McCall Creek, Coward’s pond. 250 
Millers, Hoover’s pond..........-..- 150 McCool, Rook’s pond.....-.- 400 
Roslyn, Klohr’s pond...........---- 150 Veal Lake..........-- 400 
- Seneca, Potomac River.......--.... 150 Macon, Cedar Grove Lake 300 
Woodensburg, Wooden’s pond...... 150 Chsi8, Pond)... kccen te 300 
Massachusetts: Eiland Pond. . 900 
Clinton, Wauschacum Lake......... 300 Goodwin Lake 300 
Falmouth, Bournes Pond.....-..... 150 Helm’s pond... 300 
Plymouth, Moreys Pond............ 150 Holberg Pond. 300 
Michigan: Howard Lake... 900 
Alpena, Hubbard Lake............. 60 Paulette Lake...........- 900 
PARC enn nana ee 40 Magnolia, Minnehaha Creek. 900 
Belleville, Susterka Lake.........-. 20 Mathiston, Blythes Pond. 300 
Cassopolis, Stone Lake.............- 20 Ray’s pond........... 600 
Lake, Crooked Lake. .........-. ASee 20 Meridian, Bailey’s pond............. 600 
Marquette, Wittler’s lake........... 500 Ethridge’s pond..........-.-.--.- 900 
Rose Center, South Buckhorn Lake. 20 Mairehiid ake: .-.......08ee. 4288 800 
Warren, Harwood’s pond......--... 20 Lakeview Lake..-...............-. 500 
White Cloud, Big Robinson Lake... 20 NOVABIS POR » 25 s-5- os ases cen cee 600 
WON PAROS anos a nseane be conten 20 Queen City Lake. .........2....... 800 
phos Dake... -.-..---2noe Baal 20 Rushe Mill Pond...........2...2.. 800 
Minnesota: SUNG Lake 25. 5.5.00. 8255-2 See e. 600 
Clearbrook, Olson Lake............. 400 NWVeemSS pond a <0 2.2.75 eee 800 
Homer, Mississippi River........... @ 433, 002 Natchez, Elgin Pond................ 100 
Pelican Rapids, Lake Lizzie... a1, 250 Bowlers pond ._*toet 2 meet FF. ee 250 
Red Wing, Mississippi River a9, 015 New Albany, Phyfer’s pond......... 200 
Windom, Fish Lake........ 400 || Newton, Chapman’s pond........... 250 
Worthington, Lake Okabena 600 Kennedy’s pond’... hws. 25525300 500 
Mississippi: Ocean Springs, Simmons’s pond..... 150 
Aberdeen, Baker Lake........ 300 Pattison, Gilston’s pond--.--......... 250 
Amory, Coudrey’s pond... 250 Penn, Blas Vakdsien ¥ csenac ia ee 300 
Belmont, Spencer’s pond... ---- wae: 200 Pheba, Bennett’s pond..-............ 300 
Bentonia, Plainview Plantation Reid’s — eRe. ee. SEE 300 
Legit los ee eee 300 Philadelphia, Boguechito Lake...... 250 
Booneville, Mason’s pond 800 Hones PONG S322 2) ls ssecens eth 250 
MET eae oo ass 5 400 Ny, SPONG ones... a5 ae casas 750 
Canton, Bourgeois’ 300 |.  Mitchell’s pond................... 500 
Caldwell Lake. 300 Walliamis’s pond-s2htt sare aketh . 500 
Jones Pond.... 300 Wralson’s pond. ~~ ees Baer 250 
RayPoend. ~~ o5- 600 Picayune, Tate’s pond.............. 300 
Troutman Pond... 500 Pickens, Ellendale Pond............ 600 
Twin Sisters Lake..... 1,500 Pontotoc, Watson Pond............. 256 
Capleville, Evans’s pond..........-. 1, 200 Reform, Kellum’s Mande hs sessce 250 
Como, Wallace’s pand........-.---- 600 Ripley, Pearce’s pond............... ! 500 


a Rescued from overflowed lands and restored to original waters. 
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Disposition. 


Mississippi—Continued. 
Selma, Miller’s pond................ 
Sessums, Castle’s pond (A).......-.- 


Castle’s paud (C)zc: 2-7 eS ee 


pond 
Silver Creek, Allen Lake............ 
Soso, Powell’s pond. .2522-:.201%! 


INOYTIS’S PONG 4.0.54 esos feast eee 
Old Scout Club Lake.............-. 
Rice's Pond 322 s2-21eek eee eee 
Smith's pond. (A). =. 2.2987. et 
Smith’s pond (B)... 2.5000 1 Pe 
Smith's pond. (C).--... 2-cenee ae 
Wellbom. Bond o..2< sss as,0<-ee 
Steens, Nickles’s pond......-....... 
Sturgis, Shady Grove Pond-........ 
Summerland, Grissom’s pond....... 
Tupelo, Clover Hill Pond........... 
Wton Pond. .21022 0s o- eee 
Dake Vids 2202 Us5-62042 Aone: 


Utica, Broome’s pond (A).-.......... 
Broome’s pond (B)..-............. 
Vaiden, Samek’s pond....-......... 
Vardaman, Cable’s pond............ 
Vicksburg, Bell View Pond......... 
Cemetery Lake... .222-.225-...!8Si 
Gesell’s\pOm Ge aa oui) cco Simei ee oe 
Hibler Bake. 27 is. 452secoe 
Waveland, Anderson’s pond........ 
Woodville, Roland’s pond........... 


Missouri: 


Hallsville, Mitchell’s pond.......... 
Independence, Swinney’s pond.....- 
Walnut Grove Pond.............. 
Joplin, Sloan’s pond...-...-..-...... 
Kansas City, Lake of the Woods. .-. 
Silver ak Cassis 
Lamar, Jackson’s pond..-........!.. 
Lebanon, Kneedler’s pond.......... 
Neosho, Hickory Creek. ac amns eee 
indian Crpeka ho ee 
Nevada, Katy Allen Lake-........... 
Phillipsburg, Warner’s pond.....-.- 
Pierce City, Shipman’s pond.......- 
Saginaw, Morsman’s pond 22 2222): e8 
Seligman, Roller’s pond...........-. 
Sweet Springs, Hulse’s pond-....... 
Thayer, Olbricht’s pond-.--.......- 
West Plains, Summers’s pond....... 
Twin Ponds...-....... Doesee sso 
Montana: Miles City, Yellowstone 
IRIVED «cc ..5--0 ont goed eee eee 
New Hampshire: Concord, Contoocook 
PREV ON «0: wrareiclato nya dororeiernteran 2 aie aR 
New Jersey: 
Burlington, Delaware River......... 
Dunnellen, Tuttle’s pond.--........ 
Flemington, Fauss’s pond........-.- 
Hopewell, Moore’s pond............- 
Penns Grove, Layton Lake...-..... 
New Mexico: 
Capitan, Dean’s pond............... 


Distribution of fish and eggs, fiscal year 1918—Continued. 
SUNFISH—Continued. 
Number. Disposition. Number. 
New Mexico—Continued. 

250 Elida, Locust Pond -s222252)..22--2- 50 
300 Engle, Lake B. M. Hall............. 1, 200 
300 Estancia, Alamos Pond............- 150 
300 Folsom, ‘Howey’s pond 2 150 
300 Kenna, Carmichael’s pond........-. 100 
400 Cato’s pond -2o.00 ee. cee eases 50 
400 Chavers’s pond):=:::=2222 227.2 50 
400 China Grove Pond.............-.- 100 
400 Cooper’s pond =<<=22:42 7222 Sei eee 50 
600 Cullin’s pond eee scecones sceeees 50 
600 Deweese’s pond........-.-....---- 50 
400 Fry’s ponde- 221 3-05.2241 2. aS 50 
400 Good’s pondss<2-6202 4 eet oes 100 
400 SIs ponds 2. se heat eee 50 
400 Hunter's pond 25.82 9. ee 50 
600 Littlefield’s pond (A)-..... Thine, ek 50 
300 Littlefield’s pond (B)..-....-.....- 50 
300 Rechard’s pond «. 2:5..-22:2s2..22- 50 
600 Rogers's pond « -222<22<S3053_2 50 
300 Savage’s pond .<...ss2cp. 222 es ee 2 50 
600 Slack’s ponies: 2.225. 5-2 eis ee 50 
300 Stroud’s pond .<5<2-< 2222-8 Rees 50 
300 Roswell, Club Lake..-.........- a0 200 
300 Cottonwood Lake..............-.. 200 
300 Figure Eight Lake................ 100 
300 Lake Dimmitoccssose cosh e-eeeene 100 
300 TAKe ESthet eer 3 sce ae sree 100 
800 Lake Jitlias 52000. sa-c'c tare toee in Boe 200 
600 ea Lake. aches coats Sheet eee 100 
200 Rambow «Lake «<2 .<..keeet eee 100 
400 Socorro, Chambon’s pond..........- 300 
~200 || New York: Hartsdale, Fishers Pond-. 150 

200 || North Carolina: 
200 Auburn, Ferrill’s pond...........--- 200 
250 Brevard, Lake Elvira............-.- 300 
250 Catawba, Setzer’s pond..-.......... 100 
200 Charlotte, Grandy’s pond........... 800 
300 Lakewood. Pond... 02225. Done 600 
600 Cliffside, Fairview Pond...-........ 100 
400 Concord, Big Bear Creek...........- 285 
100 Dunn, Baggett’s pond: 7. ase eee 200 
200 Elkin, Cobb.Creek..Jaue-. Sueussee - 800 
100 Elk Park, Little Elk River--........ 400 
100 Eufola, Academy Pond............- 600 
150 Greensboro, Lake Summit.......... 200 
375 Lake Wilpong...-.-..-..-..-----.- 200 
Hendersonville, Lily Pond.......... 200 
200 Hickory, Ho; Creek Pond.......... 500 
400 High Point, Coe Branch Pond..-.... 200 
200 Walnut Pond..............-.-.--- 200 
98 Lake Junaluska, Lake Junaluska. ... 300 
150 Lattimore, Hughey’s ond & fexpeass 100 
500 Marshville, Fairview Pond.......... 200 
3,000 Marsivs mond. o< eaeae—5-4-<caseee 200 
600 Meadowland Pond...-......------ — 200 
26, 000 SOuS?S Onde coca nen aaee een 200 
3, 000 Simpson’s pond... 22.3. 2ss25.2 200 
600 Monroe, Griffin’s pond.........-.... 200 
200 IHargeti7s ponds sos. Sees te eee 200 
300 Tick Branch. - 29455 ae ner sercee = 400 
500 North Wilkesboro, Curtis Pond. -..- 400 
500 Frazier-Jennings Pond........-..- 300 
400 Hall Mls Pong. sensece~ sce c. sees 200 
500 Henren; Pond) 5255... se ase 400 
1,000 Pee Dee, Blewett Falls Pond........ 360 
500 Raleigh, Dowtors Lake.........-.-.- 400 
Fountain’s pond 01. - 22s5.02 22... 200 
100 Milbumiie ong oss aes 5 400 
Myatt’s pang... seceeeelscce se 200 
150 Weuseoco Fong. . seeseast- fee 400 
- Richardson Lake......-..-.------- 200 
300 Rutherfordton, Holland’s pond...-.. 200 
100 Selica, Spri Field Lake..........- 200 
100 Shoals, Scott’s pond.........--.----- 400 
100 Wake Forest, Bailey’s pond.......-- 200 
200 Davis’s pond (Aj ccaascoces ek scuee 100 
Davis’s Hong (OB) wosweeee eee 200 
100 Washington, Broad Creek........... 400 
150 400 


Des Moines, Edmonson’s pond...... 


Broad Creek Mill Pond............ 


Rr i a, eee on 
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SUNFISH—Continued. 
ee eee 
Disposition. Number. Disposition. Number. 
North Carolina—Continued. Pennsylvania—Continued. 

Washington, Upper Broad Creek ... 4 Everett, Juniata River, Raystown 

Wilkesboro, Hall’s pond...........- 200 Branch. 5) ae) Ss eee 300 
Hall Mills Pond-<..s.-. .b2en8 2 aecu 200 Hyndman, Wills Creek.............. 300 

North Dakota: ~ Lancaster, Pequea Creek...........- 300 
Petrel, Lemmon Lake..........-.--- 60 Lititz, Bricker’s pond............... 160 
St. John, Lakes of Rolette County... 1,800 Doekun Pond... ee. soe 160 

Ohio: Pennebecker Pond................ 320 | 

‘Akron, Hast Lake... ssevd-©-ns0s—- 20 Malvern, Peace’s pond.......-.....- 150 
Long Lake..........-. eee eee deee 20 Paxinos, Littel Pond.:.............. 150 - 
Nesmiti: Dake: st-etec setae: = 20 Pittsburgh, Gerstbrein’s pond ...... 100 
Turkeyfoot Lake.......-....-.---- 20 Hinkels.pond..... "sere ee 100 
WY GSt MaIO 5S peer were niene setae 20 Jacks Rum. 2... .--. mikes 2 cceceee 100 

Barton, Shady Pond...........-...- 20 Safe Harbor, Meadow Valley Run... 150 

Batavia, Great Meadows Pond...... 20 Somerfield, Bridgeport Pond........ 40 

Cleveland, Owezarek’s pond........- 10 Whiteland, Valley Creek............ 300 
Robinwood Pond...-......-------- 10 || South Carolina: 

Gilbert, Lake Roeland.......-..---- 10 Aiken, Glover’s pond......-.......- 1, 400 

Lake View, Indian Lake..-....--..-. 40 Wilsontsspond: foseep Sees ee. . 400 

Millersburg, Yoder’s pond -......... 20 || Alcott, Stuckey’s pond......... ‘ 400 

Newark, Licking River, North Fork. 20 Blythewood, Cannon’s pond. 100 

Newton Falls, Milton Lake......--.- 1,900 || Branchville, Smoak’s pond.........- 200 

Woodsfield, Rich Fork Creek......-. 60 Camden, Hermitage Pond........... 525 
Storaze Pond. ..<..0ees Hates. 40 Columbia, Bay Pond................ 300 

Oklahoma: Cobb/sMonGs. 1 u.222- eee ek 450 

Ardmore, Buckhorn Creek. .....---- 150 Condens ponds. s- <<<. 56-c2ce~ coe 450 
Glivily @rodle-.<-...0 970-094! 2) 150 Moessera Wales oS LE 450 
Lone Grove Lake. ......----.----- 450 Snow Hill Pond! 2ic.t ssce8 2k 222 700 
Oullicapiceasss- sees tees eee s sa 300 Whites Creoles so ..~...c een. DSRS 300 

Armstrong, State Hatchery Ponds. . 1,550 Cope, Smoak Creek...........-22.... 500 
Britton, Albright Pond........--. 150 || Darlington, Edwood’s pond......... 200 

Covington, Doak Lake....--.------- 150 || Easley, Duke’s pond................ 600 

Kingfisher, Box Springs Pond......- -300 Nally’s pondie ffek OS fry as 500 

Lone Grove, Anderson’s pond....... 150 Edgefield, Bryan’s pond............ 200 
Serivner’s pond. © 231 24.0... s22te2 150 Johnson’s:pond. - 2. .<..0250.0.5.. 200 

Lula, Turrentine’s pond......----..-- 200 Jones’s'pond..----.. 2084 225.4 2) 400 

Lyons, Mattox’s pond..............- 400 Log Creek Pond.1......22....0ss2, 400 
angum, Reeves’s pond............ 200 || Florence, Great Pee Dee Lake....... 400 

Mooreland, Meadowbrook Lake. .... 100 Greenville, Dilsey- Pond..22 35-2222 525 

Mountain View, Oak Creek. -....-.--- 150 Bllis’s ponds si2s2i.ccze- ess eS. 175 

Muskogee, Buell’s pond......-.---.. 400 Harris’spond: 22 -{8e 4 Sees 350 

Norman, Morrison’s pond........... 150 Woods Pond....................., 350 
RUCKeM PONG * Je nan senses oe ease 150 Greenwood, Cuffeetown Creek....... 350 

Orlando, Beaver Valley Pond....... 150 Kathwood, Hollow Creek........... 800 
Brase’s pond...........--.---.2--.. 150 || Kershaw, Hilton’s pond............. 150 

Perry, Hageman’s pond............. 150 Lane, Paker Pond: .. 2226 2.22.22205.. 800 

= Marshhark’sipond 9222020 - S048. Oc 150 Montmorenci, Jones’s pond.......... 200 
Pagel’s pond....... prcctttes eects 150 Ninety Six, Cotton Mill Pond....... 175 

Pittsburg, Lake Austin.......-..... 200 Orangeburg, Caw Caw Pond........ 300 

Poteau, Perse Lake...-..-..-....... 200 Dukes's'ponths< 24: 25352:2- sais 800 

Purcell, Camden’s pond... ers 150 Huphes’s pond. 520th Senos 5 Tu) 600 
Chapel Bill Pond * 2-22 325—. - 22: 5: 150 Jamison’s ponds]: =: - 25 sO 400 

Robbins, Illinois River, Barren Fork 200 Pine Creek-Pond? 222.28 800 

Sallisaw, Bald Knob Pond.......... 400 Riddles mondlsss:3ssi pete: +5 BOE 200 

Stillwater, Johnson’s pond.......... 300 BOLE SIDOHG - essays esensnemunne Se 400 
Rifle Range Pond....--.-.-..-.... 150 Riinicrs Onda sseeene eee. 400 
Strong City, Spring Creek Pond... 100 Pelion, Cedar Creek Pond........... 600 

Vici, South Persimmon Pond....... 100 Rock Hill, Fennell’s pond........... 150 

Waurika, Stewart Lake............. 150 Mid ponds be! Aes Se wr 150 

Woodward, Bass Lake....-...--.... 100 St. Mathews, Millwood Pond......_. 450 
PIANIS SONG e. sam een ones 100 tevin » 2 Cv eetr ks Peel yi: Se 450 
East Persimmon Pond............ 100 Seivern, Juniper Pond........ ‘ 800 
Geismar’s pond ..... 52 -.22.... 24 200 Sumter, Cain’s mill pond... ae 200 
Gregg’s pond............----..---- 100 Pocalla Lake............ 400 
WOBUS PONG. «Ws cae os nn = pees oe 100 Rose Hill Mill Pond............... 400 
Pleasant Grove Pond............. 100 Swansea, Rhird Pond............... 900 
SIIIED eo .  a en aeriniete! 100 Trenton, Padgett’s pond............ 200 
Samd Creeks Lakes... wn een seneee 100 Wedgefield, McRae Mill Pond....... 400 
West Persimmon Pond........... 100 Westminster, Dickerson’s pond..... 350 
Menger Lake? 32222: 05k eed ook abe 100 Windsor, Spring Branch............ 200 

Wynnewood, Thrasher’s pond... ... 150 Winnsboro, Little River............ 400 

Pennsylvania: South Dakota: 

Altoona, Juniata River.............. 900 Hermosa, Cold Spring Lake......... 37 

Bellefonte, Bald Eagle Creek........ 20 Sioux City, Waters of South Dakota. 5,100 

Dowingtown, Brandywine Creek.... 300 || Tennessee: 

East Petersburg, Gingrich Pond....|, 150 Ashland City, Sycamore Creek....-. 1,500 
GTOH Rites. getee erosions ceo sess 150 Bolivar, Ferguson’s pond........... 800 
Miller‘Pond®: y.vessees. iguteren a. 300 Brunswick, Jones’s pond..........-- 200 
Snipe Creekus sec sce eee sana 150 Cedar Hill, Red River, Sulphur Fork 2, 600 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


a Rescued from overflowed lands and restored to original waters. 


b Exclusive of 2,985 lost in transit. 


SUNFISH—Continued. 
Disposition. Number. Disposition. Number. 
Tennessee—Continued. 
Collierville, Grass View Pond......- 400 400 
Roper’s pond. <<% sveisresneeee ok 400 200 
Covington, Roane’s pond....... 400 200 
Davidson, Highland Lake...... Le 400 200 
Erwin, Banner’s pond.............- 300 200 
Ethridge, Tinsley:s pond... ..4:25¢2 4 1,000 100 
Farner, Ironsburg Lake...........-- 400 300 
Fulton, Glade Pond... 382d 23022 600 100 
Gadsden, Willow Pond..........-..- 600 100 
Germantown, Klein’s pond.......-.- 400 100 
Kerrville, Cannon’s pond........-.- 400 300 
Leoma, Ferguson’s PON. = 56... wks 400 300 
Lexington, Davis’s pond..........-- 750 300 
Manchester, Duck River, Barren 600 
‘doe RS eee SSC ose ae 1, 200 Riddick’s pond... ... 300 
Memphis, Goat Lake-........-....-- 600 Sutherlin, Baptist Pond... 100 
Mont Eaglo, Scruggs’s pond........- 600 Birch Creek Pond.......... 400 
Nashville, Woodward’s pond.......- 200 Sweet Hall, Custis Club Lake. 500 
Oakland, Mewborn’s mill pond ..... 400 Vinita, Vinita Pond. -.- 125 
Puryear, Atkins’s pond............- 600 Waverly Drewery Pond 500 
Selmer, Sunnyside Lake. .......-...- 600 Harrell-Gray Pond. 400 
Somerville, Walside Lake........... 800 Shady Grove Lake... 400 
Summitville, Big Meadow Pond... - 600 Wellville, Beville’s pond 100 
Tazewell, Sutton’s pond...........- 100 Crows Pond...........--.- 300 
Virginia: West Point, Marston’s pond 400 
Ashland, McCarsear Pond.........-- 200 Wytheville, Reed Creek... 500 
Beaver Dam, Beaver Dam Lake.... 600 Yale, Spring View Pond... 500 
Harnis’spONG = 2. so staeca as 2-5aeeeer 150 || West Virginia: s 
Bedford, Thomas’s pond..........-. 100 Dundon, Bik Rivensa.ccecth ase 800 
Wildman’s pond 2253 -edecres ee oe 200 Holiday’s Cove, Liberty Pond 20 
Wingfield’s pond........ ........- 200 Martinsburg, Patterson’s pond 150 
Bland, Helveys Mill Creek Pond... . 200 Morgantown, Cobun’s Creek .. 1, 200 
Walkers Pond...........--------- 3 Philippi, Lantz’s pond............-- 400 
Walkers Big Creek..........--.--- 400 West Alexander, Blayney’s pond... 100 
Chase City, Lilly Pond.............. 100 |} Wisconsin: cE Re 
Terry’s gana ae HS MAT: Pe 100 Bagley, Mississippi River... 21,000 
Concord, Stratton’s pond........... 200 Bay City, Mississippi River. .... a@475 
Delvale, Coxes Creek.........-..---- 100 Clear Lake, Poplar Grove Pond....-. 200 
Stewart-Pond/<.: .. -2.. ces. sctuec 100 Cross Plains, Stoppleworth’s pond . . 300 
Dry Fork, Harper’s pond........... 150 Galesville, Lake Marinuka. . 500 
Emporia, Goodwyn’s pond.......... 300 Genoa, Mississippi River.....- 21,740 
Jones Pond. ...< ect} eemcsocekece ae 500 Glenhaven, Missisippt River. 2300 
Turner Pond... .. chwesanwsase. 400 La Crosse, Crooked Creek. . . 1,000 
Haysi, Russell Work. - 5.20. <se<9-5- 100 Holmen Mill Pond.... 500 
Houston, Stony Branch Pond....... 100 Mississippi River. .- a 226,300 
Irwin, East Leake Pond........---- 125 Neshonoc Mill Pond. . 500 
Lawrenceville, Great Creek........-. 800 Ladysmith, Bog Lake... 400 
Midlothian, Morrissette’s pend_ =. >. 100 Superior, Amnicon Lake.... 2,100 
Mila, foe Potts)... chain ote 150 || Tunnel City, Idlewild Pond. 400 
Mount Holly, Mount Holly Pond... 150 West Bend, Silver Brook Pond..... 700 
(Peake, Mill Pond 2.2.2 ..> cere 600 Woodyard, Mississippi River..-...- a 200 
Petersburg, Dibbell Lake........- 4. Wyalusing, Mississippi River... .-... a 800 
TVOYSPON0 (oo aacwscqaesese Cees 400 || Canal Zone: Gatun Lake, Gatun Lake. 2,000 
KKutchan'’s ponds. cc. c cscs cermen- 100 
Wyatt's pond? io. cake nce ec cee ees 200 Potala Ate. fa canes eee 1, 644, 558 
Randolph, Devin’s pond............ 100 
PIKE PERCH. 
Connecticut: Massachusetts: 
New Milford, Emerald Lake......-.- +300, 000 Lowell, Knopps Pond........--.-.-- +200, 000 
‘Wauregan, Woodchuck Hill Pond. - +200, 000 Newfield Pond...........-..--.--- +300, 000 
Tllinois: New Boston, Mississippi River a 84 Milford, St. Marys Lake..........-.- +100, 000 
Indiana: Palmer, State fish commission.......| *5, 000,000 
Leesburg, Oswego Lake........-..-- +300, 000 Pittsfield, Onota Lake.............- $500, 000 
ansport, Eel River. +300, 000 || Michigan: 
letcher Lake... 200,000 || Jones, Birch Lake..........-..------ +300, 000 
‘Wabash River........ 7300, 000 Orchard Lake, Orchard Lake....... 7500, 000 
Towa: Fairport, Mississippi Rive a 270 South Lyon, Crooked Lake.......... 7300, 000 
Kentucky: Minnesota: 
Burnside, Cumberland River-.....-. +1, 200, 000 Ely, Burntside Lake.........-..-..-- $200, 000 
Livingston, Rock Castle River. 1, 200, 000 ite TronmMake. cece sen saceeces +150, 000 
Louisville, Ohio River......-. --| $400,000 ‘Wolf hake -Soee ees eeeee en ec acces 7100, 000 


a lt ei ie Beet nee 
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Distribution of fish and eggs, fiscal year 1918—Continued. 
PIKE PERCH—Continued. 


Disposition. Number. Disposition. Number. 

Minnesota—Continued. Vermont—Continued. 

Homer, Mississippi River..........- a1,360 Swanton, Lake Champlain.........- +14, 700,000 

Red Wing, Mississippi River-.-.....- a 40 || Wisconsin: 

Nashua Old Pennichuch Pond +400, 000 pd rane en oreeeer +100, 000 
Newport, Spectacle Pond...........| $300,000 Blue Gill Lake.............--.-..-| $100,000 

Roe State fish commission - ..--- *2, 000, 000 a _ See ee en eee iy -~ 
ew York: awthorne, Poplar Lake............ 

Altamont, Normanskill Creek. ...... $300,000 || Hayward, Bear Lake................ +50, 000 

Au Sable Forks, Silver Lake........ 400,000 | EE a RET +100, 000 

New York, Aquarium............... 504,000 Roster Wake voetes © uns ease 7100, 000 

Port Henry, Lake Champlain....... +700, 000 — iMraner Dakerce Mor fcc. Hak -Soee 7100, 000 

Riverside, Paradox Laken. si os s000- oe 000 George Lake. -..202.2-2020 2.2.20. 1100, 000 

Chroonuakes sso...) ses se ances os OO KOS. owcemcceatans See 
o Schenectady, Mariaville Pond..----- 4200, 000 Namakagon Lake.-.20.2020.00.0.. foo, 000 
io: ilver Gi MoUs EE oeeeen ee) 2's f 

Ee areal ve dec cteecetessens briny “te teed er = es wee eeeeeeeeeee Las 
efiance, Maumee River........-..- F atinka, Murphy Lake............. 150 

Isle St. George, Lake Brie pee es BS EE ae ad sd eo Millicent, Crystal Lakes: 222s. 1150, os 
ellys Islan ake Brie: totes. ; ine Tres Lakes Jvit< 3. tees 7l 

Middle Bass, Lake Erie.......-..--- T5, 000; 000 Lake Nebagamon, Lake Minnesung. +100, 000 

Millersburg, Martins Creek.......... +300, 000 Lake Nebagamon...........------ 100, 000 
SaltiCreete cok +300, 000 Laona, Birch Lake...............-.- 100, 000 

WolfCreek........... ae eee 7300,000 | Long Lake, Stevens Lake-.......... +750, 000 

le naar ea pred = ea a een tetas +100; 000 

in iG cusctese tees (ee ee ee ae Seer F 

Rhode Island: Georgiaville, Georgia-| | ’ | +‘ Superior, Amnicon Lake...........- +150, 000 

Ns PONG Sse tesa st ctee ees soe ee 7100,000 | Three Lakes, Medicine Lake........ +200, 000 
ermont: | 
Brandon, Lake Hortonia..........-- 200, 000 | *14, 560, 000 
Burlington, State fish commission...| *7, 056,000 MGA osc qnnine dae actacs so SE +56, 000, 000 
St. Catherine Lake, St. Catherine | i 

_ 1 a eben Se aie 300, 000 
YELLOW PERCH. 

Arizona: Globe, Roosevelt Lake......- 500 || Iowa—Continued. 

Arkansas: North McGregor, Mississippi River... a3,950 
Black Rock, Black River.........-.- a7 Perry, Raccoon River........-----.- 2,325 
Manson, Black River..............-- a65 Pleasant Creek, Mississippi River. - - a50 

Colorado: Wray, Olive Lake........-. 225 Rolfe, Sunset Hill Pond............. 200 

Connecticut: __ Sny Sg Peace Rivers == 222: a 200 
le oeaaeee 0G ac seca teed ae 

= Waterbury, Lake Winnemaug......| $300,000 Maine: — Z - Sere . Ss eas 

inois: SWwo} ackson’s pond..........-. 75 

Apple Byes Apple River, North - aan Pond, Hermon Pond....... 225 

ranch..-:.. Bp Ree he essere 1 aryland: 

piondie, aoe River. 222 a550 pecan Eoumane a bX ASRS 749, 179, 200 
eeport, waters of Illinois..........- 2,075 nnapo. ammond Pond........ 150 

Galena J unction, Mississippi River. - a 9 550 Severn River. Athen Siri te et 375 

Hanover, Mississippi River.......... @1,490 Severn River Pond................ 

Lena, Mammooser Lake.........-..- 100 Broad Creek, Potomac River........ 7, 900, 090 

eae Rape n an EPP dees g | a. reel oar esate sep 

ive, Mount Olive Lake....| 750 |} © LoversCove Creek..............-- 

New Boston, Mississippi unyers anes a 83 Miles River, Branch of.....-.-.-.-. 700 

Nora, Apple River, North Branch... 50 Pasadena, Nolen’s pends esa 75 

Scales Mound, Mill Creek............ 100 Piscataway, Potomac River......... 751, 431, 300 

bE cde Apple River, East Branch . 150 <a siete , Potomac River........ 74, 618, 000 

ana: assachusetts: 

Columbus, Clifty Creek.............. 225 Athol, Pautaupaug Pond..........- +300, 000 
ET ARO ci ee occ ieninnn eoe 225 Concord, Punkatasset Pond.......-. 7300, 000 
Little Sand Creek..............-.. 225 Gardner, Burnside Pond...........- +200, 
WIITEIRAV OR = 32 Sscc5-sssncccceces 225 Lee, Laurel Lake..............-...- +200, 000 

Marion, Gards Pond.............-.- 250 Lower Goose Pond........-....-.. +200, 000 

Noblesville, White River...........- 750 Stockbridge Lake............---.. +200, 000 

- Vincennes, Wabash Lake........... 75 ee el = Ate Spememenen sans oe om 

owa: vf owe. eyes) Pond: ers hos gaeboe. 

Bellevue, Mississippi River.......... 24,000 Knapps Pond: seek ceeea nee ece: +200, 000 

eee go | kane gen] aR 

See oe ae ee ae en eRe ees : 

Fairport, Mississippi River........-- a50 Westboro, Hockamocka Pond.....-. 7400, 000 

Gravity, Dunkin’s pond............ 100 Sandra Ponds.0)26 2 2 os... 7500, 000 

Green Island, Mississippi River. .... a2,700 || Mexico: Parral, Lake Conchos.....--.- 200 

Iowa Falls, Towa River.............. 975 || Michigan: Iron River, Sunset Lake... 300 


a Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


YELLOW PERCH—Continued. 


Disposition. Number. Disposition. Number. 
Minnesota: Pennsylvania: 
Homer, Mississippi River. -.....-.--- 0348, 618 Altoona, Juniata River..........--.- 1,300 
Red Wing, Mississippi River....-..-.. @ 2,350 Canton, Lake Nepahwin...........- 400 
Missouri: Ebensburg, Lake Rowena........-.- 300 
Neosho, Hickory Creek........-.---- 710, 000 iloyd’s ponds: cer -enscsseeeer ee ee 200 
Joplin, Sloan’s pond.............-:- 32 Everett, Juniata River, Raystown 
Saginaw, Morsman’s pond.......... 32 IBTBNCH. 2. orms ns otieeaee teete opie 200 
New Jersey: Flemington, Fauss’s Mance, Bauman Pond.....-.-...-..- 200 
ORG. < oc wv ceecepe eae eee ee saeads 100 Whiteland, Valley Creek...........- 450 
New York c Yardley, White’s pond............-- 450 
Altamont, Normanskill Creek. ...... +300, 000 |] South Dakota: Sioux City, Waters of 
Cape Vincent, St. Lawrence River . .| +20, 750, 000 South Dakota. - .- .snede=sis «et --e 1, 400 
Cortland, Little York Lake........- 200 || Vermont: Swanton, Lake Champlain . 7900, 000 
Tully 1 at a 200 irginia: 
Davenport Center, Sherman Lake.. 100 Bedford, Rucker’s pond..........-..- 200 
Grass Bay, St. Lawrence River... .. 710, 000, 000 Dogue Creek, Potomac River........ 711, 200, 500 
fd Tree Bay, St. Lawrence Little Hunting Creek, Potomac 
yer ofc oes oa ee eee ee +7, 000, 000 iver 2. Pte AS SS eee aes ee +8, 300, 000 
Round Lake, Round Lake.........- FZ00, 000 Mount Vernon, Potomac River ....- +2, 600, 000 
Se Springs, Artist Lake. ...... ~ $300, 000 Pohick, Potomac River............- 74, 100, 000 
North Carolina: Raleigh, Neuseoco Richmond, Northside Pond......... 180 
L258 Bee Se See eeerinae nec 50 Wytheville, Reed Creek, South 
North Dakota: St. John, Lakes of ROU Ce Brae S scedaceds Sodas = 100 
Holette County. ... sécc ees oes 1,040 || Wisconsin: 
Ohio: Lake View, Indian Lake......-.. 500 Bay City, Mississippi River.......-. a 150 
Oklahoma: #10,000 Sener Lake, uber LAK: «5 sie 500 
P enoa, Mississippi River........---- a3, 800 
Armstrong, Hatchery Ponds........ { 100 || La Crosse, Mississippi River... Maen a 43,725 
Pawhuska, Buck Creek.........---- 400 Prairie du Chien, Mississippi River.. a 500 
ae oo SE ESOS SIE Se an ——_—_ 
OHOWTECK 3-2 ee. wiscnsn==s cen Seer £182 ,899,000 
Wotal bos 5p seo) Bee eee { 459, 282 
WHITE PERCH. 
Maine: 
Compass Lake, Compass Lake......-| 72,300,000 
Hermon Pond, Hermon Pond.....-.. +600, 000 
Total soe heh iets zat 72, 900, 000 
WHITE BASS. 
Arkansas: Towa: 
Black Rock, Black River.......-..-- @ 120 Bellevue, Mississippi River........-- @ 35 
Browns Lake, Black River........-- a6 Clayton, Mississippi River .......-.- a25 
Manson, Black River..........------ @155 Fairport, Mississippi River.........- a211 
Tilinois: Green Island, Mississrppi River. . ..- a 2,500 
Apple River, Apple River, North Pleasant Creek, Mississippi River - - . a 500 
OLK .. 525 2e Semen Dee SERRE. YY 130 ||,Louisiana: Atchafalaya, ississippi 
Blanding, Mississippi River......-.- a 4,900 ULV GD «,. hs 2 <n eo oe een ata coe a 2,700 
Freeport, Waters of Tllinois.........- 1, 625 || Minnesota: Homer, Mississippi River . a 7,320 
Galena Junction, Mississippi River... a 4,850 || Wisconsin: 
Hanover, Mississippi River........- @ 3,050 Genoa, Mississippi River............ a350 
Lena, Mammosser Lake. .........--- 130 La Crosse, Mississippi River... .-.--- 380 
New Boston, Mississippi River...... a17, 494 ——_——_— 
Nora, Apple River, East Fork. -....- 130 otaly ccacccesasevcecsacaaatuaees 47, 261 
Warren, Apple River, East Fork...- 650 


North Carolina: Weldon, Roanoke 
DOT eS is 2 ec 22 x56 sn een a aoe eee 


STRIPED BASS. 


$14, 349, 000 


a Rescued from overflowed lands and restored to original waters. 
b Exclusive of 35 fingerlings lost in transit. 


a 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


. 


MACKEREL. 


Disposition. Number. Disposition. Number. 

Massachusetts: Massachusetts—Continued. 
Falmcuth, Great Harbor... ........ 71, 770, 000 Gosnold, Buzzards Bay............- 71, 869, 000 
Vineyard Sound:.,. ..-<.22i.2.<-03 1,009, —_——_——_— 
(Li ee ee (Ont Suet seca 74,648, 000 

coD. 

Massachusetts: Massachusetts—Continued. 
Beverly, Massachusetts Bay. .-....-.| +11, 220,000 Woods Hole, Great Harbor.......... 73, 817, 000 
Gloucester, Atlantic Ocean.......... $34, 570, 000 Thc Aley!s Cie oft) een eee seen +902, 000 
Rockport, Atlantic Ocean... .-| 721, 750, 000 - —-— 
TP SWICKI AY coop osm anon pia tls -mya saa. _ $5,400, 000 Motels bso ooeccn-seets tsk x +77, 659, 000 

POLLOCK. 

Massachusetts: Massachusetts—Continued. 
Beverly, Massachusetts Bay. .....-.| $35,570,000 Rockport, Atlantic Ocean........... 737, 570,000 
Gloucester, Atlantic Ocean.........- 7124, 410,000 a 
Manchester, Massachusetts Bay..... 736, 150, 000 ROUSIOY oo.. 26 codon ase sees aesees © +233, 700, 000 


HADDOCK. 
Massachusetts: Massachusetts—Continued. 
Gloucester, Atlantic Ocean.........- 716, 280, 000 Rockport, Atlantic Ocean........... +1, 150, 000 
ipswicls Baya: 5.00 'd.2s.6to 0s +400; 000 te 
15 fo | eee +17, 830, 000 
FLOUNDER. 
' Maine: | Massachusetts—Continuod. | 
Boothbay Harbor, Boothbay Harbor | +62, 077,000 Falmouth, Waquoit Bay ........... 795, 213, 000 
PABOKINS ety ees Ae oc ds50-<545055 7459, 382, 000 West Falmouth Harbor.........-.- 731, 213, 000 
MEL COVG- 28> sea ~ 22 icsiewins cae cannas 79, 745, Gloucester, Anisquam River........ 712, 000, 000 
West Boothbay Harbor........... $453, 493, 000 Atlantic:Ocean...0..ie.....beseee +7, 730,000 
East Boothbay, Linekins Bay. . ....| +39, 723,000 Gloucester Harbor. ........-.-..-. 75,610, 000 
Southport, Ebencook Harbor. . .....| $11, 461,000 Epswitht Bay .2.c.<0. oc. s2eeee ts 732, 530, 000 
PRS COVCL ERE: ~. cattieacteacaacesaca 11, 459, 000 Gosnold, Buzzards Bay...........-. 730, 517, 000 
mownsend .Git=. cSs5<--ccccenas 50, 485, 000 Hadley Harhorss.cooe.cns 2h aseeee 7192, 421,000 
Thomaston, Owls Head Bay........ 715, 280, 000 Liapoon Bond |: <8. oo..4.20-8eeee +79, 485, 000 
Real Ear Olas oss cacser cin ise nec= 766, 232, 000 Vineyard Sound..............-... 7102, 606, 000 
Massachusetts: Manchester, Massachusetts Bay... ..- 712, 200, 000 
Beverly, Massachusetts Bay. . ......| +31, 690,000 Provincetown, Provincetown Harbor] 719, 737,000 
Chilmark, Menemsha Pond......... 45, 342, 000 Rockport, Atlantic Ocean........... , 770, 000 
Cundy Harbor, Hen Cove........... 26, 111,000 Seapit River, Waquoit Bay...-...... 718, 151, 000 
Ridleys Cove: -<2s a6. --5-= =< = 2,05. 26,111,000 || New York: Arverne, Jamaica Bay. ...| +29,220,000 
Falmouth, Deacons Pond Harbor...| 749,728,000 || Rhode Island: 
Hol Pond 222s ssseoas os oes ee 62S 64, 963, 000 Wickford, Narragansett Bay. ......:| +20,426,000 
Groat, Harbor: 5: scisgeeess.ce ec tae 788, 760, 000 Wickford Harbors)+. 222... .J5sa.< +92, 328, 000 
iRitGlewtlarbor= sort. nae smo 723, 501, 000 
Quissett Harbor..............-..-. 759, 671, 000 ED OUALS 3: <mi.cocinin HeaRitess See peas '¢2,455,371,000 
MISCELLANEOUS FISHES. 
Arkansas: Minnesota: 
Black Rock, Black River. .-.......-- a 378 Lake Pepin, Mississippi River. . ...- 140 
Browns Lake, Black River.......... a62 Red Wing, Mississippi Vel cons a1,600 
Manson, Black River. .........----- 2555 || New Jersey: Hackensack, Zoo Park... 300 
sree New Boston, Mississippi River a 29,005 || Wisconsin: Bay City, Mississippi River a460 
owa: =a Se — 
Bellevue, Mississippi River. ........ @ 17,100 PRT ADS - . 5s osiasinetam Salde Sokeacan 100, 200 
Fairport, Hissistiopl River. 25255. . 2. a175 : 
Louisiana: Atchafalaya, Mississippi 
Rbvebp aces asees ad-e eb a eOs. 2. oho)s 4 a 50,425 


a@Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1918—Continued. 


, 


LOBSTER. 
Disposition. Number. Disposition. Number. 
Maine: Maine—continued. 

Bass Harbor, Bass Harbor.....-....- 71, 000, 000 Phippsburg, Burnt Court Harbor..-| +1,000, 000 
Biddeford, Biddeford Pool.........- +1, 000, 000 Nie Basil: .\. susan soos anes 71, 000, 000 
Boothbay, Birch Isle Cove.........- 71, 500, 000 Port Clyde, Port Clyde Harbor..... +2, 000, 000 
Boothbay Harbor, Bayville Cove...-| 71,500,000 Portland, Peaks Isle Roads......... 72, 000, 000 
Boothbay Harbor....... : +680, 000 Rockland, Rockland Harbor........ 73, 000, 000 
Murray Hill Cove....... -| 72,500, 000 Round Pond, Round Pond........-. +500, 000 
Sweets Cove.........-.- “"7} 413000000 || St. George, Pleasant Point Gut..... +4, 000, 000 
Camden, Camden Harbor 71, 500, 000 Sevan Isle, Mackerel Cove........... 71, 000, 000 
Cape ore Cape Porpoise....... 71, 500, 000 Southport, Ebencook Harbor....... 71, 500, 000 
Castine, Hatches Cove....--..: ast +2, 000, 000 South Thomaston, Owls Head Bay..| 71,500,000 
Cranberry Isle, Cranberry Isle Har- Seal Harbors. .secse-seeeee eee cee +2, 500, 000 
OMia--5 cok cake ee eke eke kaewee ee eh +1, 000, 000 Stockton Springs, Stockton Harbor.} 72,000,000 
Cundy Harbor, Ridleys Cove....... 72,000, 000 Stonington, Deer Isle Thoroughfare.} 71,000,000 
Freeport, Mare Island Bay......-.-- 71, 000, 000 Tennants Harbor, Tennants Harbor.} 71,500,000 
Friendship, Friendship Harbor.....| 71,000,000 Vinal Haven, Carvers Harbor....... , 000, 000 
Gouldsboro, Prospect Harbor....... 71, 000, 000 West Bath, Hen Cove............... +1, 000, 000 
Isleboro, Turtle Head Cove...--..-- +1, 000, 000 Ridlays Cove ...-:es-eazessdtesees +1; 000,000 
Kennebunk, Kennebunk Point Har- Yarmouth, Northeast Cove........- 71, 000, 000 
leltivan ~paeee =e DE eas Bae penne +1, 500, 000 York Harbor, York Harbor......... 71, 500, 000 
Kittery, Kittery Harbor............ 41,500,000 |) Washington: Rosario, Puget Sound... .|5,700 adults. 

Lawry, Delanos Cove........------- +500, 000 
Orrs isle, Quohog Bay. ........-.--- +2, 000, 000 Totala +66, 680, 000 
Pemaquid, Johns Bay .......<0--.-02-s +2; 000, GOO] SP eens oor eon ae aoe ee 5,700 adults. 


a Exclusive of 200 adults lost in transit. 
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Restored to Delivered 
original | i 
waters. cants. 


Species. 


Black bass 
Buffalofish 


Pike perch... 
River herring 
Roce bass}. 3s S20 eevee 228 


Yellow perch 
MESCOUANGOUS «o's 5 cna saunas Sens fe Geen eee. « ~.-) ine cae eeees See eee ean 


DISTRIBUTION COSTS. 


Statistics compiled from information given by car captains and 
messengers on the coupons of their mileage reports for the calendar 
year 1917 show that 22,880,148 fish were carried by the Bureau’s 
cars during that period, 8,862,656 of which were distributed by mes- 
sengers on detached trips from the cars; 206,984,057 fish were dis- 
tributed by messengers direct from stations. In making the distribu- 
tion, 102,867 miles were traveled by cars and 408,715 miles by mes- 
sengers. The total cost of distributing 229,864,205 fish was $37,- 
585.72, of which amount $27,457.44 was paid for transportation, 
$1,380.91 for incidentals, $4,628.72 for subsistence, and $4,118.65 


I a 
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for help. The average cost for distribution was a little over 16 cents 
per thousand fish. 

The following table shows the average cost per 1,000 for distribut- 
ing fry, fingerlings, and adult fishes for the cata year 1917, not 
including the salaries of messengers: 

MetTHop oF DISTRIBUTION, BY i eecuanes * Species, NuMBER, AND SizE or FIsH, AND 
osTs. 
DISTRIBUTION BY CAR MESSENGERS.« 


Aver- 
Numb 1 at Miles | Mil 
. . umber . Tota cos iles | Miles 
Name ofstation. Species. of fish, Size. cost per |paid.| free 
é thou- 
sand 
Bozeman, Mont...| Trout.........- 274, 500) Fingerlings, 1-inch- . 
oe Fingerlings, 1 to 3 inch.. 
Fiuppines, 3-inch...-.. 
Fingerlings, 1-inch.....- 
Fingerlings, L-inch...--. 


Fingerlings, 4-inch...... 
Fingerlings, 1-inch. . 
Fingerlings, 1}-inch.. ee 
Fingerlings, 1 to2 nacre 
Fingerlings, 23-inch. . 
Fingerlings, 1-inch...... 
Fingerlings, 1 to 2inch.. 


Fingerlings, 2-inch.....- 
Fingerlings, 3-inch. . 
Fingerlings, 4-inch...... 
Fingerlings, 5-inch...... 
Fingerlings, 6-inch. . 
ONAdil§ses! 685 Me te ta wlan : 

Fingerlings, 1 to 6 inch.. 52.01 
Fingerlings, 1-inch.. - - 130. 50 
Fingerlings, 1 to 15 inch.| 141.85 
Fingerlings, 1 to 23 inch. 67.30 
Fingerlings, 1-inch...... 72. 89 
Fingerlings, 2-inch. - . 72. 42 
Fingerlings, 2 to 2} inch. 30. 14 
Fingerlings, 1-inch..-.... 24.30 
Fingerlings, 1 to 2 inch... 6. 20 
Fingerlings, 1 to 2} inch. 43.25 
500} Fingerlings, ito 3 i ees. 10. 07 
Fingerlings, 13 to 3 sc fate 88. 52 
Fingerlings, 2-inch...... 17. 54 
Fingerlings, 2i-inch. aly 47. 84 
Fingerlings, 3-inch. . 76. 58 
Fingerlings, 4-inch...... 11. 67 
Fingerlings, 1 to 2 inch... 11.15 
Fingerlings, 1}-inch..... 127.75 
Fingerlings, 2-inch...... 31. 36 
37,160; Fingerlings, l-inch-...-.. 272. 82 
Do.......-..-- Whitefish. ..... -| 3,600, 000 = SONS ee ee 23. 10 
Do.........--- Probe! Jasob. 12 105, 000|..... ain ee ee 4. 65 
Caney, Me sa5-2 seo fishes... 3, 500 erlings, 1}-inch. .... 36. 67 
SC Sy BES ee GO). ct aSs 6,7 Teal to 5 inch. 54. 18 
# ob RE dent: «ba 7,397 yes reese 13-inch....- 76.18 
1D A ae Se en ORE ance hae 13,116) Fingerlings, 2 to 24 inch. 92. 78 
Doss; seaees.| 22 ge tarde 13, 656 Wien eta ee sual -+--|) 19720 
De cee | eae (a 5,330] Fingerlings, 3-inch...... 88. 39 
a el ee eae es a oe 4,758 Le ema 3-inch...... 90.72 
pee EE SISOS EIt wie 2 dare ba. 2,190) Fingerlings, 4-inch...... 38. 23 
Stason taln sm =| male ate OEE conse. 1,085) Fingerlings, 44 to 5 inch. 27.55 
speartsh, S. Dak...|| Trovits..-...< ses 20, 900} Fingerlings, 1 to 3 inch.. 25. 90) 
Tupelo, Miss...... Pond fishes. ... 900) Fingerlings, 3-inch...... 32. 15 
bed Mississippi>)..... 10 eee 5,000} Fingerlings, l-inch...... 1.92 
A REE Ce Ae eee es Ore ccdec 400| Fingerlings, 1 to 4 inch.. 13. 97 
DB HE ter Sn 3 |i es lo. ee 1,972) Fingerlings, 1 to 5 inch.. 18. 74 
Delos seceaces \....-do......... 9,850! Fingerlings,1to2sinch.! 49.25 


a Detached messenger shipments from cars. Cost in addition to ‘‘ Distribution by car.” 
b La Crosse, Bellevue, and North McGregor. 
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METHOD AND DistTriBuTION, BY Stations, Species, NUMBER, AND SIZE OF FisH, AND 
Costs—Continued. 


DISTRIBUTION BY CAR MESSENGERS—Continued. 


~ Aver- 
Num! Total | cost |Miles| Mil 
. A umber . ota cos iles es 
Name ofstation. Species. of fish. Size. cost. per |paid.| free, 

thou- 
sand. 

Upper Mississippi | Pond fishes.... 20,710) Fingerlings, 1to3inch..} 143.83 6.944) 2,770)...... 

—Continued. 

Fingerlings, 2-inch...... 244. 84 6. 757! 4,237|...... 

Fingerlings, 2to3inch.:| 113.93)  10.617| 2,052)--22. . 

Fingerlings, 2 to 4 inch. . 44. 86) 19.937 72 18 

Fingerlings, 2 to 5 inch... 171.71) 12.912) 3,084 28 

Fingerlings, 23-inch... .. 61. 97 9.797| 1,183} 104 

Fingerlings, 3-inch. -.-.. 623.81] 11.982)11,273) 396 

Fingerlings, 3to4inch..| 339.19} 10.859 6, 209) 1, 546 

Fingerlings, 3 to 5 inch. . 164.92; 16.887) 3,106)...... 

Fingerlings, 4-inch. -.... 74.17} 26.208 1,496 San 

Fingerlings, 4 to 5 inch.. 34.44) 26.09 BGSleecens 

Fingerlings, 5-inch...... 10. 69 72321| “1SSicaeee 

RAG Sear cnac temas cteee 29.80) 27.041; 502)...... 

Fingerlings, 13-inch..... 40. 54 3442)’ 610) caces 

Fingerlings, 2-inch...... 253. 54 1.190} 4, 104)...... 

Fingerlings,1to13inch.| 105.90 1.395} 1,650 88 

Fingerlings, 2-inch...... 107. 30 4. 508} 2, 226)..... s 

Fingerlings, 23-inch ..... 58. 32) 1.582] “882)<. 25.6 

Fingerlings, 3-inch...-.. 59.19} 13.153] 1,286 21 


Baird, Calif.......- Troute.t.<. = 16) O00 SEripeset Se 08.5... tes $97.20]  $6.075] 2,205)...... 
Birdsview, Wash..|..... dow... Fee 9, 000 Binsexitiies) 1 to l}inch. 36. 65 4.06} 380)...... 
Bozeman, Mont...| Grayling....... 208, OOM Briyssus Al does... ten: 38.40]  .184] 456) 939 
Doss ak os TOU! ..... weno 199, 500 Fingerlings, l-inch...... 83. 20 -417} 935) 1,020 
Pipers eee Aye doz... sc 183,750} Fingerlings, 13-inch... ... 97. 85 - 532] 2,106) 321 
Pees. 2s Be 2 | i) See 224, 200) Fingerlings, 1 to 2} inch. 198. 50 - 885) 3,157) 1, 626 

1 (US Se ee = dost... use 43,000) Fingerlings, 1 to 3 inch.. 19. 90) - 462 98} 709 
WOws 32 era |= dot... 88 28, 150 aha 3-inch...... 86.70} 3.079) 700} 2,848 
Lake Herring. . 20, 000; ODO Enyssc a. Webel fo... ess 64. 40) -003}  880)...... 


Pike perch..... 3, 775, 000}..... wi Asn Seipeaeoac ot 3 69. 03 018] 1, 770).2.-.. 
Salmon. ....... 4, 970|..-.. Gor s; 008.8. 5. c tes 1.20 79 er st ee 


Treat .<. Le 1, 101, 000}..... MS, ESE. oo os cuns 357. 92 .325] 9, 218).....- 
Whitefish... ... 7,000,000)... ET. OOS NE. Loan 142. 98 -020} 3,092). ....2 
{} Troath, 2.28 BOA Gultst F.0d 02... .czA 24.85} 497.00 620/25 -< 
Sete as ee eee | aoe Fee be 272) Fingerlings, 4-inch...... 3.72} 13.676 22. 
ef Els 28 wee 2,000) Fingerlings, 1}-inch..... 2. 20 1.10 36) 22% 20 
eh Uanatookeds BEIRAC tise % JO 2A wo. sxe 40.29) 1,119.16} 965)...... 
pagal bas h. 80 me lings, 43 to 5 inch. 9.48] 118.50 lil 
.| Pearl roach..... erlings, 44 to 5 inc E 00 |. - LER Sees 4 
..| Pike perch..... 1f500}G00) SHrys22 FSS. wed wee 41.93 027). 869}.-.... 
_.| Whitefish... --- 530, 000]... . reek a Coapeian bee 23. 59 037]  628)...... 
-| Trout 179,000) Fingerlings, 13-inch. .... 137. 20 - 766] 3,125 22 
BobsS. Miek oo aeo: re 59,500] Fingerlings, 3-inch......} 150.25 2.525) 3, 600) 33 
a) eee do... he 6,000] Fingerlings, 34-inch. .... 25. 20) 4.20 63a ae: 
-| Pond fishes. ... 161, 262 Fingerlings, l-inch...... 253. 24 1.57 | 4, 843}-- 002. 
DO ssssasdees S-|-\mse do..........] 102,950) Fingerlings, 13-inch... ... 339. 19 8. 294} 6, 256)...... 
As == Se ado... 31,075) Fingerlings, 1to2inch..} 119.80 3. 855} 2,318)...... 
cee do. 5, 687] Fingerlings, 1 to 24 inch. 50. 36 8.855}- 1; 183) 22-22 
La ae do. 15, 146) Fingerlings, 13 to 2inch. 81.19 5.36 | 1, 691)...... 
eae do. 19,073} Fingerlings, 13 to3inch.| 104.62 5. 485] 2,021|...... 
“ete do... 9,072 Fingerlings, 14 to 5inch. 62. 89 6. 932} 1, 087)...... 
Trout... ©, 784; 000) "Bry lee. he esc eaes 18. 40 $002). .522)aeeees 
eee di 2, 718, 000) Wingerlings, l-inch...... 78. 10 028). -- 2 eee 
Craig Bape M Salmon 1; 979; 000}. -Fryistiio.<. 72 eee. 159.05 -08 520) eee se 
Edenton, N.C. 16, 100}. .... Gott 3, U8. ccc 38.15 2.369} 872)-. 2... 
D 16,900) Fingerlings, 1-inch. . 111.10 6.573] 2, 898i. -c5 .. 
9,200) Fingerlings, 2-inch.. 65. 90 (ds LO] dsneete| seme 
8,000] Fingerlings, 3-inch......]| 111.23) 13. 903) 1,887|...-.. 
62,000} Fingerlings, 1-inch...... 34. 86) ~ 562). - - 496)...... 
19, 000 Fingerlings, 13 to 2inch. 9. 44 - 496] = 128)..-... 
00) ames sek] AS) ree a 
er inch. ..:- 5 656)" 128), as 
y Daas. he ia 5.35| 222.916] 98|...... 
Sorgbolry sgh SL eek 177.92! 4.5321 4z068!...... 


2 Distribution ans station messengers includes cost of making distribution direct from the station without 
acar. This distribution is usually to nearby points. 4 
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MetuHop oF DistRisuTion, By Stations, Species, NUMBER, AND S1zE oF FisH, AND 
Costs—Continued. 


DISTRIBUTION BY STATION MESSENGERS—Continued. 


Aver- 
Numbe Total aa Miles | Mil 
: . umber . ota cos iles es 
Name ofstation. Species of fish Size. cos. per |paid.| free. 
thou- 
sand 
Erwin,Tenn.—Con.| Pond fishes .... 1,000) Fingerlings, 1-inch...... $25. 80) $25. 80 604}.....- 
Dee Se cD sae Go. 35, fe 4,000} Fingerlings, 1}-1nch..... 46.94) 11.735} 1,081 57 
DGns=. tees ee lene (ike each Oe 19,000} Fingerlings,1to2inch..} 143.03 7.527] 3,310)...... 
Dore... See -|- 28 Ch Meee en 13, 265} Fingerlings, 14 to 2 inch. 97. 84 7.375} 2,058}...... 
Dose.S) eee! . .|- seen 1s: Se oe ee 1,070} Fingerlings, 3 to 4 inch... 51.52} 48.084) 1,105)...... 
TDI te a bee 105.5 aoe 400 Adults. 59H fee bt Joo... 5.64) 14.10 QPleadine3 
Green Lake, ite. See a Oo ODO) MEN EREs . AM otic cls can 33.75 -095}  466]...... 
salmon. 
1D Yep: Slee gee a een dose... 30,000] Fingerlings, 1-inch...... 37.40 M246). 4lsi.. 
10 10) ayaeee Sg Se Smell... ke 20,000,000) Fry..... BU Fi ais sclsasiec 25. 25 -001; = 458)...... 
1b)! Bae ee Arion ait <1 jdeee 228, 600}..... ies oe 8.00 034 (On es 
Homer, Minn......| Pike perch..... 94207000 | BebeeGOs . Sao oes 262 fois... 155. 97; S016) (S177... 
Does. Pond fishes. - .. 2,000} Fingerlings, 1-inch...... @D)... [Bavesss teenth? 
Dees. Sa Seas | ee Oe 1,200} Fingerlings, 2-inch...... BosSat! (22AZa STOW 2a 
Dees. 2s Bee do.. Z 1,600) Fingerlings, 24-inch... . M8576) 411. 725) JT. 26022 ..- . - 
1) ) RACs eee dee Bebe do.-.. J. 2,700] Fingerlings, 3-inch.....- 17.16 6.255} 204]...... 
1D A ee eS do! 2.. eases 3,770| Fingerlings, 2 to 4inch 28.63) 7.594) 522)...... 
DORs EY. |e dos... 22 1,450] Fingerlings, 3 to 4inch (G0). . | eke tem csltoceccttt 
DOES. Pe eek | ee do... 1,000 erlings, 1 to 5inch Wold, 7.17 baies.... 
IDO 2s LReaseg Bebse Gi Pweeboseece 2,175] Fingerlings, 3 to 5inch (G)}, | -22--2n--|a0 pea|enecet 
i ee (Nie ae CTE Seg gaa i 44.77 31.887] 1,109|...... 
Dow A. FIERO Eee ofa leeterare 144,530] Fingerlings, l-inch...-.. 132. 20 -914) 1,973)....-. 
Leadville, Colo....| Grayling-....-.. 80, Have os$ J. oo eee eee 16.95 -211{ 120) 479 
DOIss.2 Atos. Pond fishes. - .. 1,500} Fingerlings, 2} to 3 inch 25.60} 17.066) 404) 309 
a eo TL i, tee ae 15.50} 10.558)... 872 
Dore ote PROUDIO Se ise so 2, 238, Fingerlings, l-inch...... 187.05 - 083; 10| 8,359 
Doses. Ser. Se dO.2 3 ee. 696, 400] Fingerlings, 14-inch. .... 169. 80 -243] 134] 6,602 
DOs.c35senes. sls sees eee aed 98,000} Fingerlings, 1 to 24 inch 8. 40 - 085]... -.. 440 
Dons FP: n| yo ee 3 (oe Se 58,500) Fingerlings, 2-inch...... 6.90 eh Pees 391 
DY \ A ee a ee dO... 3880 10,000} Fingerlings, 23-inch... ... 8.00) oT Ue aS 460 
DD gaasske Secs ors oc Go. 31, 500) Fingerlings, 14 to 3 inch 3.50 ee ih | ees 142 
Dee: 5. ees | s-d Eh Oz... chrono 28) Adults... 2Issh . 2. create 4,25] 151. 785|...... 304 
Louisville, Ky.....| Pond fishes. ... 2,400) Fingerlings, 1 to 2inch.. 37.92| 15.80 O28) ib c.< 
DORE. 5 Meise ..| Fe dais. Boe 1,800) Fingerlings, 2-inch...... 9.64] 5.355) 200)...... 
ny ie Spring, |--.-- (9 Se See ees 5, 400} Fingerlings, 1-inch...... 25. 52) .472 558s... 
rk. 
DOSS ifs) 5) .:0284 dow... ate 15,384] Fingerlings, 2-inch...... 194.67} 12.654] 3,998]...... 
DOT 356 «| Ors. = shiva. 640] Fingerlings, 3-inch...... 44,26] 69.15 ORGS. o5 
Doteasy 106 ei dg4... 2 1, 272} Fingerlings, 2 to 5inch.. 40.56} 31.88 69093... 
Dores® Set <> lh dot... 0a") 168 PAdalts). 22). bb else. 42.63) 276.139) 973/...... 
Manchester, Iowa..|-..-. dora... bite 1, 250} Fingerlings, 1 to 2inch.. 3.03 2. 42 O4ihe es 
Ds pee Ais i 2S do... 1,015] Fingerlings, 3 to 5inch.. 12.90) 12.70 537] See 
Doss. 3. 2a 3 Troute: ..1. 22 2,000} Fingerlings, 13-inch..._. 5.97 2.985, 194)...... 
eae oe tk a de... ste 2,000} Fingerlings, 2-inch...... 7.55 SohtOl LOE) saa se:s 
Does sew wd). oaks dO cbse 1,900) Fingerlings, 3-inch...... (3) age Bee ete peer 150 
Nashua, N. H..... Pond fishes. - BS ROOO | MER yearn ates thea s wal ae 6.09) 2.03) 144/...... 
BD 7 Spa by ek ae a Mp don. ae 1,500) Fingerlings, l-inch...... 10.34 6.893}  258]...... 
DDO Ae -aelepemin el eee do.... 1,100) Fingerlings, 13-inch... ... 12.83} 11.663}  286)...... 
Dee ee Vi Troupe s eee. 566,000; Fingerlings, l-inch...... 144. 09 SOAS 1S5 ce. <a 
1D C0 ae pea be (6 Xi ee FE 265, 500) ree Seas 14-inch..... 178. 75| 3678) 4, 741052... 
DG eet eae See doy. 29 eee! DAU eee oe oe C567! * 277-916) 186]" 5 - a. 
Neosho, Mo.......- Pond fishes. . .. 21, 420} Fingerlings, 1 to 3inch. . 92.72 4.328] 2, 496|..-... 
DGseer tteee est eee: Gost. 5. 7,285] Fingerlings, 2-inch...... 77.14) 10.588] 2, 478]...... 
LOT. =i cpp (ih (craps SERS 2 11, 656] Fingerlings, 2 to 3inch. . 66. 01 5. 663) 2,145]...... 
JD Rey sop ean do... 5 2,220] Pingerlings, 3-inch...... 42.75] 19.256] 1,158|:..... 
DO vree. Sees |b oe do... . 1,606} Fingerlings, 2 to 4 inch... 12.00 Wi Ayal | rads ee. «.- 
DOR. ser eh rh do... 248) Fingerlings, 5-inch...... 15561). 62,943). S7a\22.... 
DOs tees - Trout... . ss. 42,850} Fingerlings, 2-inch...... 96.13} 2.243) 2,022/...... 
Nese oe eee |< Secae le a Cee 5,000] Fingerlings, 3 to 4inch.. 14.31 DES62IF 288] 20.5.5 
Wetter cols see CRS eee 4,585] Fingerlings, 4-inch...... 22. 82) OTT pe ed | seo == 
BD [0 sky a pap | Bt par ol a eA 2,506] Fingerlings, 5 to 6inch.. 78.80} 31.444) 734).....-. 
Northville, Mich...| Pike perch..... BDO SOO ERLE nets cen tp ecss cic ceee 37.75 -005) 2,567)... .- 
AD fc vin: Stele Whitefish...... 1, 200, 000}..... ah ae 6. 65 2005)" 104) 7c... 
WO vee: owe ses Pond fishes....| —107,000|..... Oe to. 59. 53 - 556] 150) 2,353 
(cls Pee See 30,400) Fingerlings, 1-inch. 134. 23 4,415) 2,470) 650 
1,500} Fingerlings, 2-inch. . 3.95) WGsa\ se 326 
450} Fingerlings, 24-inch 18.33] 40.733] 604).....- 
CEO NTyeeroe ket. 141. 54 . 219] 2,081} 3, 125 
122,000! Fingerlings, 1-inch...... 28.90 «236. cee! 1,797 
a Station delivery. b No costs. 
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METHOD oF DISTRIBUTION, BY STATIONS, Spectres, NuMBER, AND S1zE oF FIsH, AND 


Costs—Continued. 


DISTRIBUTION BY STATION MESSENGERS—Continued. 


Name ofstation. Species. of fish. Size. 

Orangeburg, S. C..| Pond fishes. - . . 6,175] Fingerling, 1-inch....-... 

DO. ds. ak chel eee @B225- 45-655 4,985} Fingerlings, 1 to 3 inch.. 

DONS 2. foe eel eee des. 2.2413 6,650) Fingerlings, 2-inch..-... 

Doses. Se ee (i (a 1,475) Fingerlings, 2 to 3 inch. -. 

Put imBays Pel Pike perch... .- A 500; O00 Rryete se Le one come eee 

Quincy, Tll.......-]....- do pena , 000}... .-do...-.....- Ges Eee 

DAE. «Sete 65 Pond fishes. - - - 2,300) Fingerlings, 14-inch. ..-. 

in ee Seeeee ie. 2e Denweck = See 5,245] Fingerlings, 2-inch...... 

Mags... Lee EA). AS do..-. 4,250! Fingerlings, 1 to 34 inch. 

Saratoga, Wyo-...-|-..-- aa.~. cose es 33,000] Fingerlings, 1 to 3 inch... 

Dot... eee NT ae | a, 64,000) Fingerlings, 13 to 2 inch. 

Dorase be 2|s0 28 doe. 2 56,500) Fingerlings, 2-inch.....- 

1D ee ree Pe GOS: -ccoae 6,000] Fingerlings, 14 to 3 inch. 

St. Johnsbury, Vt-.| Pike perch..... JTOOLOMOEE nye © socdee Lek occ nee 

DOSE. «cook oth Yellow and /18,899,000)..... I coe noe w eins 

pike perches. : : : 

Desss. Se: Pond fishes. - - - 2,000) Fingerlings, 1 to 2 inch... 

DOn eeu asc do:}...5. 28 12,508) Fingerlings, 1 to 3 inch. - 

DOR < 223 Seles te 1) ea Se 8,910} Fingerlings, 2 to 3 inch... 

DO sat ceealgeeee do-... 2 2,178) Fingerlings, 3-inch. ..... 

Dao = Janu re OTe <a A (00) 250 MBEyee at ocean scence =o 

Dos. ees scree cca d0:..4. 325,772] Fingerlings, 1-inch...... 

Downs 224.2 .|-- 8 c(t: Soe Soe 51,775| Fingerlings, 2-inch.-.... 

Does =. 482025... Be do... 8, 869] Fingerlings, 2 to 3 inch. . 

Doser -- 27a. 25|-- sa do.... 4,684] Fingerlings, 3-inch.-.... 

Dn Bats do... cog}{eingerlings, inch 

Spearfish S. Dak..|...-.-. do... 111 $800) eR ry sae 45 0S - ea Be Eels 

DOLE. 282k |=. 22 do... 150,000} Fry to fingerlings, 1-inch 

Doe ee Ee <a 2 493,935) Fingerlings, l-inch-..... 

DO a ns-2 6 bes .c| ot. 48 GO c= 157,500} Fingerlings, 1 to 14 inch. 

iby: Sage tae eS G0..:< 18,000} Fingerlings, 1 to 2} inch. 

Das 284555. 48 do.... 5,500) Fingerlings, 14-inch-.-.-. 

Ds o5558e Stele ee dp=--- 19, 500| cee a ne Mp e-Ro eos 

Dore: ..3.06- 64] 4s do... 10,950) Fingerlings, 2-inch.....-. 

Doss -. x22 .2-|-- 223 do.... 39, 150] Fingerlings, 24-inch... ... 

Movs 25.265. .| se Ge@e----5 255 9,625) Fingerlings, 3-inch...... 

Tupelo, Miss.......| Pond fishes....| 153,000] Fry......-......-.-..--- 

Dons > ish-8!|5- 468 do..........| 105,500) Fry to fingerlings, 1-inch. 

Dass <2 4224 64|-- 458 5 eh See 51,200) Fingerlings, 1-inch.....- 

Dost <..4-45.48\4- ge dQ. =---5. 294 13,600} Fingerlings, 1 to 1} inch. 

Dosex 2: Saree ee OG=.<- 14,795) Fingerlings, 1 to 3 inch.. 

Doz. ..4-62.6-|5- 358 do.... ‘ 16,405} Fingerlings, 1 to 4inch.. 

Doge? 4.62.62] 3-548 dor --- 6,115 Peers 1 to ars 

ingerlings, 1-inc 

Do...........-|----- do.... 8, 265 {yinger. psc ki fon etn 

dG Fo RN epee 8 ete dGs--1 "2 42,369] Fingerlings, 2-inch...... 

0 ts ee er ee OG Se poate 22,665] Fingerlings, 2 to 8 inch.. 

Deza: ~. deeean.| 5+ see do...3-22 7,269| Fingerlings, 3 to 5 inch.. 

Dower... tess 28). cee OPa.sscee a= 2,087| Fingerlings, 4 to 7 inch. . 

DO-e5. 2 i2385.-'5> ee GO -2-. - 1,950} Fingerlings, 5-inch...... 

DOs. 5. seen 2|2- ee do.... 950] Fingerlings, 6-inch...... 

DOuc =: sare eels 8 ao---5 310) ‘Adults <otag. ccna eee 

wie Sulphur, |-...- MGs ssa-2 ae 707000) Pry..-~'f-taeecehecte esas: 
~ Vas 

1D Xo eee ind Ent do; :-- 2,200) Fingerlings, 2-inch...... 

Dex. nee oe Trout. 2222.2 - 20,000} Fingerlings, 13-inch. . ... 

D Goons sen so | eae Co a ees Slee 43, 500 yingertiness = to fk inch. 

ingerlings, 14-inch. .... 

DOR: «eee os ate diia----- 1,811 Adottse eon eh insee 

DOn.acqeeela- cee 70 (7 RS pte 25,000] Fingerlings, 2-inch...... 

WG ees ees os ae do.... 13,650} Fingerlings, 2 to 24 inch. 

DOsos ost pee tel acne d62-2- 10,125) Fingerlings, 23-inch. .... 

| D fo ee ites] Bye dole 8 7,550) Fingerlings, 2 to 4 inch.. 

1D £6 Ver Pane pt nt J ES oat dots. P2 4,800) Fingerlings, 4-inch*..... 

Digs = eee cys ensee d0...--20ee 1; 260) "Yearkmgseos J. se eee 

Woods Hole, Mass.| Flatfish........ 855438" 000) CBTY «ice anu cpse sce eeee 

Wytheville, Va....| Pond fishes....| ” 42/099] Fingerlings, 1 to 5inch.. 

Dea Spe yo See ae bate Ci Cy EP Sy 8,220) Fingerlings, 2 to 3 inch.. 

ED Tk Bd ed Trout. << fees 100, 500} Fingerlings, 1 to 3 inch... 


Number 


Aver- 

age 
Total cost |Miles| Miles 
cost, per |paid.| free. 

thou- 

sand 
$42.40} $6.866) 753)...... 
42.05 8.435} 929]...... 
21. 60 3.248} 362)...... 
12. 60 8.5421) (ZAGee es 
120.71 . 026] 2,007)...... 
77.33 -055| 2,040)...... 
26.29) 011.43 450). -.... 
41.96 8.00 1S Goes 
60.26 14.178) 1,071)...... 
6.00 «181 20; 300 
20. 90) 326 64| 876 
15. 30 -270| 232) 232 
9.10 1.516 20| 530 
39. 06 ; 920|5- 2.2. 
259. 32 013} 5,096)...... 
39.32} 19.66 660)25225 
101.49} 8.114) 1,910)...... 
116.48} 13.072) 2,142)...... 
99.58) 45.72 | 1,926)...... 
263. 62 . 154) 4, 329 15 
105. 51 2323) 25111) we 
106. 81 2.062) 1,434)...... 
31. 87 3.593) + Gia: aes 
11. 87 2.534) Sees ace 
6.98) 13.96 330)...... 
327.78 421) 6,307 34 
54. 44 361)"  930)2:.... 
4.75 000) .<.. cee ee 
125.39 - 796) 2,279|..... < 
5.50) -305 (Shtecae 
(GWy. clessecacce|Man eames 
14.71 «(Od Thales 
17.13 1.564) 264)..... z 
19. 94) 509]: -S58|e2. cee 
12.91 1.341) 154/222 “4 
136. 90 - 894] 4,106]...... 
207. 12 1.963) 4, 548)...... 
230. 98) 4.511] 4,998]...... 
110. 16 8.10] 2, 235).:_. 2. 
105. 55 7.134] 2,260)...... 
163. 07 9.94 | 2,621]..... z 
T1677} ) (11.736) T, Soden eee 
107.50) 13.006) 1,853)...... 
294. 21 6. 944) 5, 969]...... 
375.41} 16.563) 7,050)...... 
199.89! 27.498) 4,033)..... = 
131.48] 62.999] 2,705|...... 
136.97! 70.241) 2,729!..... * 
52.87| 55.652) 1,224)...... 
58.82} 189.741) 1,405)..... 3 
63. 15 . 902} 1,364)...... 
24.70) 11.227) 658)..... 
16. 10 - 80. 282) aassaw 
13.75 2016)  22A\ oe 
20.21) 11.159)  562/..... : 
50.70 2.028) 1,038]...... 
94.72| 6.939] 2,142]... 22. 
92. 49 9. 134] 2,218)...... 
92.91) 12.305] 2,134)...... 
40. 45) 8.427} 804/...... 
7.90) 6.269}  190)]...... 
75. 68 -001/ 900)...... 
298. 38) 7. 087| 7, 525)... --. 
91.36) 11.114) 1,994)...... 
74. 56 . 741) 1, 068)...... 


a Station delivery. 
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MetuHop oF DistriIsuTION, By Stations, Species, NuMBER, AND SIZE OF FisH, AND 
Costs—Continued. 


DISTRIBUTION BY CARS. 


Aver- 
Numb Si Total a Miles | Mil 
: . umber ize. ota cos es | Miles 
Name ofstation. Species. of fish. cost. er |paid.| free. 
thou- 
sand. 
Bozeman, Mont...| Trout.......... 1, 092, 376 Hingeclings, 1to3inch..| $788.60} $0.721| 3,110} 2,380 
Crai Bore, Me...| Salmon..-.....- 3, 242, 000) Biny-3. aye Brgge ha 260. 60) -08 | 1, 766)...... 
ee eee Pronties ..- 283 1, 766, 100| Fry to fingerlings, 
Ato 4anch ect <n =-- 623. 49 -353| 2,164]...... 
Erwin, Tenn......|....- GOzes ca sde) £ 416,000) ede nem lto2}inch.| 459.91 1.105] 1,744]...... 
Green ‘Lake, Me...} Salmon........ 3, 936, DS ALR = SRE 329.75 - 083} 1,552)...... 
Homer, Minn...... Pond fishes. ... 30, 168] Fingerlings,1 to6inch..} 300.05 9.945) 1,469)...... 
Leadville Golo. —-2|\Proutscs.... 2/3 1, 703, 078) Fingerlings, 1 to 33 inch.} 232.47 - 136] _ 809) 6,948 
Mammoth § Spring., -,| Pond fishes.... 37, 475| Fingerlings, 1to24inch.| 649.80} 17.312) 2,356)...... 
Ark 
Manchester, Towa..| Trout..........| 623,400) Fingerlings,1to3inch..| 615.59 - 987) 4,236]...... 
ay NS EL ale oe - OGrsee. cts 179, 300 Fingerlings, 14 to2inch.} 822.23 4.585) 3, 643)... ... 
Northvitte, Mich...| Pond fishes. ... 48) 850| Fingerlings, 1 to 3 ae. 532.00] 10.890} 2,743)...... 
Sete - ee ene Troptines. 55 saa 1,787, 000 1) SRE eae aee ae it aay. -254| 1,662) 146 
De Eek Shei Whitefish -..-:-] 6,000; 000)... .. FR YEAS 7 hy eal 163. 75 £027] 59282) sca228 
Quincy, Tll........ Pond fishes....}  84,175{4iaerines, -inch-s---\/ 4, 346,45) 15.995) 7,242/...... 
Spearfish, 8. Dak..| Trout......... -| 249,375] Fingerlings, 23 to3inch.| 572.47 2.295) 3,524)...... 
Tupelo, Miss.......] Pond fishes... : 3, 915 {havits ings piel “7°7H 237.95] 60.779) 1,071].....- 
Upper Mississippi 5]. ...- do.........-| 395,739] Fingerlings, 1 to 6 inch..| 6,849.63} _17.308|/38,206) 544 
iD To Hees Seal | Spee GG@zscc.< sete Ped ANS oe thE «inc win = 174.65) 752. 801 1, (12.8) Se 
ae Sulphur, | Trout..:....... 856,300) Fingerlings, 14 to 2 inch.| 1,956.11 2. 284 9, 283; 140 
. Va. 
Wytheville, Va....|..... do..........| 427,900} Fingerlings, 1 to 3 inch..| 1,143.01 2.671) 4,762 62 


a Distribution by cars shows cost of transporting fish to destination or until delivered to car messenger. 
b La Crosse, Bellevue, and North McGregor. 


A CoMPARATIVE STATEMENT OF Costs oF DISTRIBUTION BY MESSENGERS FOR CAL- 
ENDAR YEARS 1916 AnD 1917. 


[NorEe.—Items that would afford no comparison have been omitted.] 
DISTRIBUTION BY CAR MESSENGERS.«a 


Average cost | Mileage, Mileage, 
per thousand, 1916. 1917. 
Name of station. Species. Size. 
1916 | 1917 | Paid.| Free.| Paid.| Free. 
Bozeman, Mont....... Troute. 2s. ..| Fingerlings, 1-inch...... $1. 197) $0. 275) 5,596} 830] 1,142)...... 
Dore Aa ass see don sae vee Fingerlings, 3-inch...... 4.69 | 1,269) 2,013/...... 2,182]..... 2 
Crai Brook, MG 6 oom an lame Oe ne nae a Re Oe ee nee ene - 262) 202) 1,008)...... P| ee 
ron keenmaaientsa Salaion oo. tory Mae cee cl aS ajhid, C5) ESS (GIG. 071 eee 
Leadville, Colores - Trouts.t sass Fingerlings,1to3inch..| .339) . 225) 2, 634/15, 843 1, 932/10, 185 
Nanchester, Iowa.....]....- danoveese Fingerlings, 1 to4inch..} 1.01} 1.214) 7,234|...... 6, 207|....- . 
Morthville, Mich......|....- Os .5< 228 Eryn avecenesase teense - 253] 044) 1,271) 5,343)  102|...... 
DOs s-<shasnen .-.--| Pond fishes. - emer ito2inch..| 7.12| 7.341 10, 742 72) 5,930) 45 
mer. Mls 58 see sen oe es Go Fingerlings, 1 to 6 inch..| 18. 285) 12. 142/31, 921)...... 13,960} 179 
Spear: sh, SWakss. | Trout. ..c<s Fingerlings, 1 to 3inch..| 2.16] 1.239 1510 seenat 370|...... 
ig Mississippi | Pond fishes. .| Fingerlings, 1 to 6inch..} 10. 432) 10. 276/27,475| 442/38, 003) 2,092 
iver. 
1D Ae ee ee dow. see22 Aad tS =) See ee tae 28. 94-1 27.041) 1,777|....-.- BO2| oe cine 
White Sulphur, W.Va.| Trout........ Fingerlings, 1 to 4inch..| 1.116) .965) 6,904).....- ATA eee 
Wytheville, TS eae do.......| Fingerlings,1to3inch..| 1.03] 2.343) 4,018 92) 6,044; 109 


a Detached messenger shipments from cars. 
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A CoMPARATIVE STATEMENT OF Costs oF DISTRIBUTION BY MESSENGERS FOR CAI- 


ENDAR YEARS 1916 AND 1917—Continued. 


DISTRIBUTION BY STATION MESSENGERS.a 


Average cost | Mileage, Mileage, 
per thousand. 1916. 1917. 
Name of station. Species. Size. a. ee 
1916 | 1917 | Paid.| Free.) Paid.| Free. 
‘Baird d0alif- a. seeceee ARS rt ae Spee 1D ye eee a5 See $4. 578] $6.075) 1,403]...... 2,205) coc 
Birdsview, Wash its. ee.8 Gee oe Ra Be rs Cope tee oe bay Pe 1.99 | 4.06} 2,016)...... 380). 2... 
Bozeman, Mant): ... cleat ee Fingerlings, l-inch...... 1.069} © .417) 1,162)...... 935] 1,020 
[cM et eee, AE do.fa203 Fingerlings, 1}inech..... - 608} .532 3, fe 8,712) 2,106} 321 
Doar san. ks... 2 dees eee Fingerlings, 2-inch...... . 889} .885} 615]...... 3,157] 1,629 
Dotas.d. al fase 0. i feeee Fingerlings, 23-inch... ... 3.72 - 462 ia ae 98} 709 
Dasa Beis rayling..... PLY saccssdvasdene. Sen ece » 107) -. ASSP SA ee 456] 939 
Pea vee N.Y...| Whitefish....)...2. dossiers 2. Ha - 009} 5020) 2,278.2... 1 °7-| ees 
ae | ‘| SPilce perah is] 5b Ci dosele eeu. s. dae © O12} - « 018} 2580) 5 2.2.21"; 870) eee 
De eet deed owas FOU ....e eee eens doses Rees -397| 325) 8,426 31) 9,218]. ..2.. 
Central Station........ Pike perch...|....- Got ie ees <027| ..027)/-2, 197/tes. -. 869}. 2325 
Clackamas, Oreg...... Trout -.>.222 Fingerlings,13to3inch.| .995} 1.205) 2,544 50} 3, 600 55 
Duluth, Maric 0. leeks do. . 22202) "Bry sos eee ~ O67 «2002 osteo ele Bee ere $ 
Edenton, Ni GES 2S. 2 Pond fishesoo Y eidora es a 7.142) 2.369) 2,785|...... | ee 
DOissti. 38sec. soe: [See Go. cee tectiees dont srococ hh. else 9.896} 6.573 5,507 91) * 25308 /e Me ae 
Erwin, Tenn........-.. Trout .. 2.2.2. Fingerlings, 1to3inch..| 1.67 . 650 15, WiSlL coats a 
Dotter: = Saee2te® Pond fishes. * Fingerlings, 1to4inch..| 10.97 | 6.999 7,051 eS ee 12, 226)...... 
Green Lake, Me....... Smelt ...i..:: REG 8 Sirs ree soe bemine Se -308) .00L, 2,248 3-5. 458/22. 
Dost. Beasties Saimon /- 225/522 3 Mossi: Css te - 484) 095, = 304!...... 466|...... 
Douek fu Je0e.s8s-2 Trowt ..Lf:=<: |e Go ssGHRIS Vee 2 034) .034/ 56/...... 10 )=eerse 
Homer, Minn......... Pike perch...|.....d0..............0... 912] O16) 4, Ita alga ate 
Doses Coeur saa ee Pond fishes. .| Fingerlings, 1to5inch..| 15.91 | 6,182 12? 862|t 2 Fac 3-019) Socks 
Leadville, Colo........ ‘Trout... 2.222 Fingerlings, 1 to 3 inch... = ld) « Ce aS 8,804) 144| 6,394 
Louisville, Ky........ Pond fishes. .| Fingerlings, 1 to Aes 8.49 | 11.323 6,090]...... nage Ls at 8 ~ 
Nashua, N. H........- ratitesbes ace Fingerlings, 1-inch. . 4, 238) 4), 647|taee = BO Hee 
ae Seer ae dove. 223 Adultsstescocect ress eeke "247. 00 |277. 92 156) Soe 156] 2052 : 
See St ee Pond fishes. ..|\Giy es 2 2 ee ee ee Olas v1] ee fomwe ESE 
secrmnathGirines, 1) =a See (6 five ee Fingerlings, 1 to 2inch..| 13.13 | 10.594 12) 235) non a0 4,556]...... 
WOeccetececasdcccclseeee GOves- tee TAGUIUS Y cacecsonaneuce. 403.05 [276.140 | 1, (0 senne| oe toleeaeae 
INeuShO; MOS 25. 5. 525|seeee doz eneccd Wiuperlicies: 1to6inch 7.23 | 5. 215/15, 095|....../12,430]..... = 
Northville, Mich...... Pike perch. 3| Pry2-2.-secce see oon eee -005; .005 251" 1366) San2 2s 2,567 
S iphone rns as Whifefish.. 2.2|sece:GOpesed tee ebecn cdl) 008). WaOODle 5 adele eee 194 
De TS in Atle ne aie» Pond fishes .-)54.- G0, -escrwecncneosaes| . s Opal -<«D00d, 041| &,004)mee font) some 
DO occu netusescsenletees do....2k2 Fingerlings, i to 2inch..} 7.54] 4.331) 371) 1,995) 2,470) 976 
IDO. <i ckccessaeey Proutsccscve< Fingerlings, 1-inch.....| 1.13 . 236} 532) 2,707|-.---. 1,796 
Quincy, Dl..s..... Pike perches.) (Pry cecsceosase- pasts i: -021} .055, 825....... A AOSO\S tase 
Saratoga, Wyo........ TrOUt=- seco: Fingerlings, 1 to 2inch -624, .274 4,463) 1,324; 316) 1,408 
St. Johnsbury, Vt.....| Pike perch... INTs fe eed etl. eS oes 2022, 5,936!...... 920) -aseae 
DO cess sd IPONGASHOS--c|ansne OOne costae eee csoeee Ols|) 204) s see 5,096]...... 
DpetcecsseuSosssee ee eee Hingeriings, i vo Sine 24. 302 13: 903 1, 206'...-.. 6, O33 ioe cene 
DOlssceokcvec sean Wrout-s-...22 LUNs co Soorinnigencnmabeles 213) .154 5, 435i_..... 4,329) 
DOA. se BSS ac - 302 SI Fingerlings, 1 to 3inch.. 7972] 1654 7,390 58; 4,539) 15 
Spearfish, §. Dak.....|.....d0-...... Fingerlings, 1 to2inch..| .363| .218) 3,252'...... py A pes 
Typelo, Miss)... 50 Pond fishes. -|"Wryeeons-.- oes eee oe °759| 894) 1° 918 sare a 4,106).:.... 
preity ae Sy do.......| Fingerlings, “ito 6inch.. 4, 852 10. 436 13; ed 44/37, 361|...... 
White: be ln Wi Vauiee-t. do.. 11) 015\ 70 Sie See ee ae 1.298} .902/ 1,649 ...... ue ct ES 
eS a ee Trout.......- Fingerlings, 1 to 2inch..) 1.674 +910 5, T18) orerera cr: | ell et oem 
Woods Hole, Mass....| Flatfish...... Veer sce aeccoeee cena 001) 2001 859 72) ~~ 900) 5222 5~ 
eco: | SE BR Pond fishes. .| Fingerlings, 1 to 6inch.. 7.265| 7.745 %, 095) sens ea 95519). caurays 
braze wraes oe couala| ALOE ot cab act Fingerlings, 1lto3inch..|} 1.95 oo) eh OOS mae ms 


1.068} 3,531)... 


@ Distribution direct from the station without a car. 


ie ee 


FISH LAWS OF STATES BORDERING ON MISSISSIPPI 
AND OHIO RIVERS 


A DIGEST OF STATUTES RELATING TO THE PROTECTION OF 
FISHES AND OTHER COLD-BLOODED AQUATIC ANIMALS 


By EMERSON STRINGHAM 
Assistant, U. S. Bureau of Fisheries 


Appendix II to the Report of the U. S. Commissioner of Fisheries for 1918 


: 
. : : 
oy 
: 
; 
ieee 
4 he abies A 


CONTENTS. 


THLNOM CHG eee Rae ok soe eee tee ee 


te 
14. 
III. 
ry. 
V. 
as 
Vil. 


State authority in interstate waters... .- : 


INSIMES OL Males see se ose ee eee. eee ae 
Time, place, and manner of capture..... 
Size limits for aquatic animals.........- 
Licenses required and fees therefor...... 
Shipping and selling fishery products. - - 
Definitions and miscellaneous provisions 


FISH LAWS OF STATES BORDERING ON MISSISSIPPI AND OHIO RIVERS: 
A DIGEST OF STATUTES RELATING TO THE PROTECTION OF FISHES AND 
OTHER COLD-BLOODED AQUATIC ANIMALS. 


By Emerson Srrinauam, Assistant, U. S. Bureau of Fisheries. 


INTRODUCTION. 


In 1917 there was issued a digest of laws of Mississippi River 
States.¢ Thisis now revised to January 1, 1919, and extended tocover 
all States touching the Ohio River, thus taking in Indiana, Ohio, West 
Virginia, and Pennsylvania. Some additional information has been 
inserted because of repeated inquiries received during the past two 
years. 

: In order to keep the pamphlet within reasonable bounds certain - 
subjects have usually been omitted. These are: 

(a) Declarations that the title to fish and other wild animals is in 
the State. 

(b) Prohibitions against contamination of waters. The subject of 
pollution has been covered in a comprehensive manner by Public 
Health Bulletin No. 87 of the United States Public Health Service, 
entitled “Stream Pollution,” prepared by Stanley D. Montgomery 
and Earle B. Phelps. 

(c) Special provisions for counties and other subdivisions, except 
in some cases where they are evidently of interest to a considerable 
number of people. 

(d) Complicated details of restrictions on commercial fishing in 
some cases, though an effort has been made to indicate all laws on 
commercial fresh-water fishing. 

(e) Laws for salt-water fishing. 

(f) Penalties, administration, and procedure, including authority 
to arrest, seize unlawful implements, rewards for information as to 
violations, forgery of-licenses, provisions for witnesses, limitations on 
times within which actions may be commenced, sale or destruction 
of things confiscated, and disposition of fines, fees, or other payments 
to officials. 

(g) Requirement that licenses be available for exhibition to 
wardens at the time of fishing. 

(h) Laws against having prohibited tackle in possession and against 
having fish in possession smaller than the legal limit, or during closed 
seasons, or in excess of bag limit, or if caught unlawfully. These pro- 
visions are of the greatest importance as aids to enforcement, but 
ordinarily they do not interest the law-abiding citizen. 


a Emerson Stringham: Fish Laws of Mississippi River States. Report, U.S. Commissioner of Fish- 
eries for 1916, Appendix LV, document No. 840, 16 p. 1917. 
é 5 
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(1) Authorization for State officials to propagate and rescue fish 
or assist in stocking waters, or to take fish for scientific purposes. 

(j) Provisions declaring it a crime to remove fish from the nets of 
another. 

The omission of provisions as to administration is not due to a 
belief that these are of minor importance. Probably they are as 
well worth attention as the provisions for size limits and other 
matters. In most fields of legislation efficient administration is now 
recognized to be at least of equal importance with wise substantive 
provisions. But the question of administration is so different that 
it seems better not to attempt to combine it with this brief treatment 
of closed seasons and such matters. Of the 14 States under con- 
sideration only Illinois (25, 46), Minnesota (4761), and Pennsylvania 
(1903, act 92) have statutory provision for officials concerned 
exclusively with fisheries. ; 

For subjects not covered in this digest, for amendments made 
after 1918, and for the texts of the laws that are digested herein, the 
statutes, or the pamphlet copies thereof, may be consulted. Pam- 

hlets are prepared im each of these 14 States, except Mississippi. 
t is understood that they may be obtained from the following 
sources : 

Arkansas.—The game and fish commission, Little Rock. 

Illinois.—The chief game and fish warden, Springfield. 

Indiana.—The commissioner of fisheries and game, Indianapolis. 

Iowa.—The State fish and game warden, Spirit Lake. 

Kentucky.—The fish and game commission, Frankfort. 

Louisiana.—The department of conservation, New Orleans. 

Minnesota.—The State game and fish commissioner, St. Paul. 
a Missouri.—The State fish commission, 3311 Chippewa Street, St. 

ouis. 

Ohio.—The chief warden, secretary of agriculture, Columbus. 

Pennsylvania.—The commissioner of fisheries, Harrisburg. 

Tennessee.—The department of game and fish, Nashville. 

West Virginia.—The forest, game, and fish warden, Philippi. 
Wisconsin.—The State conservation commission, Madison. 

This digest is based upon an examination of session laws and 
official or semiofficial compilations thereof. While the examination 
went to these sources in all cases, the references made by numbers 
in parentheses are to sections of the pamphlet copies of the laws 
issued by the State game departments, except in some cases where 
the year of enactment is given, and excepting Indiana and Mississippi; 
these numbers are the same as those given in the sources mentioned, 
except for Iowa and West Virginia. In the Indiana pamphlet most 
of the sections are without numbers, and references herein not other- 
wise indicated are to Burns’s Annotated Statutes (1914). Mississippi 
has no pamphlet edition of its game and fish laws, and references 
are to Hemingway’s Annotated Code (1917); the 1918 session of the 
Legislature of Mississippi did not make any amendments. 


I. STATE AUTHORITY IN INTERSTATE WATERS. _ 


It is a common belief among Mississippi River fishermen, in some 
localities, that the States have no authority to protect fish on that 


river because, in their expression, it is “‘a Government water.” The 


belief is wholly without legal basis, and in those regions where the 


Sat. aire wage: 


fi Ber nave - 
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State wardens have diligently enforced the law the fishermen do not 
seriously entertain this opinion. It arises chiefly from laxity, past 
or present, on the part of State officials. 
he Mississippi Havel is a ‘‘Government”’ river in the sense that 

uestions of navigation are subject to the jurisdiction of the Federal 

overnment. But it was long ago settled by the United States 
Supreme Court that the States may protect the fisheries of navigable 
waters. In the case of Smith v. Seperate (18 Howard, 71 (1855)) 
that court decided an appeal from a conviction for dredging oysters 
in violation of the law oP Maryland. The accused, Isaac Rh. Smith, 
owner of the sloop Volant, contended that the law of the State of 
Maryland was repugnant to that part of the United States Constitu- 
tion which grants to Congress the power to regulate commerce among 
the States. In that case not only were the operations carried on in 
the navigable waters of Chesapeake Bay, but the ship was enrolled 
and licensed by the United States to be employed in the coasting 
trade and fisheries. The court affirmed the conviction, maintaining 
that the State holds the property in the soil under the waters for the 
conservation of the public rights of fishery therein, and may regulate 
the modes of that enjoyment so as to prevent the destruction of the 
fishery. ‘‘In other words, it may forbid all such acts as would render 
the public right less valuable or destroy it altogether.” 

A later Supreme Court case, Manchester v. Massachusetts (139 
U. S., 240 (1890)), was argued for the fisherman by one of the leaders 
of the bar—Joseph H. Choate. This eminent counselor said: ‘“‘We 
do not question the right of the State to regulate its own fisheries 
within its own soil or tidewaters.””’ He acknowledged that within 
the tidewaters there has been no grant of power over the fisheries to 
the United States; but he argued that the State had no jurisdiction 
upon the ocean, even within 3 miles offshore. The court, however, 
decided in favor of the State of Massachusetts, holding that the State 
possessed authority to prohibit the use of various kinds of nets in the 
navigable waters of Buzzard’s Bay. Quoting the language of the 
‘same court in an earlier opinion, it said: 

The title thus held is subject to the paramount right of navigation, the regulation of 
which, in respect to foreign and interstate commerce, has been granted to the United 
States. There has been, however, no such grant of power over the fisheries. These 
remain under the exclusive control of the State, which has consequently the right, in 
its discretion, to appropriate its tidewaters and their beds to be used by its people as a 


common for taking and cultivating fish, so far as it may be done without obstructing 
navigation. 


Whether the United States could make laws for the aientin of 
fish in navigable waters is not settled by these cases. In the Man- 
chester v. Massachusetts case the court said: 

We do not consider the question whether or not Congress would have the right to 
control the menhaden fisheries which the statute of Massachusetts assumes to control; 
but we mean to say only that, as the right of control exists in the State in the absence 
of the affirmative action of Congress taking such control, the fact that Congress has 
never assumed the control of such fisheries is persuasive evidence that the right to 
control then remains in the State. 


The Supreme Court of Iowa has held that its fish laws extend from 
bank to bank of the Mississippi. State v. Moyers (155 lowa, 678 
(1912)). The Supreme Court PP Wisconsin, on the contrary, has held 
that the laws of Minnesota for the protection of fish, control only to 
the main channel of that river. Roberts v. Fullerton (117 Wis., 222 
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(1903)). Whatever rule may finally prevail as to the right of a State 
to enforce its fish laws beyond the State line in rivers subject to con- 
current jurisdiction, there is no conflict as to its right to enforce these 
laws on that part of the river within its own boundary. 

It is clear from these decisions that, in the absence of legislation 
by Congress, the States have a complete right to provide fish protec- 
tive legislation for navigable waters. But it is not to be concluded 
from this that the National Government is wholly uninterested. 
The central authority is concerned with any question which affects 
the general welfare, and the food supply is certainly of this character. 
The United States Government is, moreover, specifically concerned 
with fishery resources for the reason that the Bureau of Fisheries 
plants millions of fishes and mussels in the waters of the different 
States. Because of this interest the Bureau endeavors to assist in 
the task of securing both adequate development of aquatic products 
and their effective protection. 

As a war measure the Food Administration has licensed and regu- 
lated salt-water fishermen; but the State laws not in conflict with 
these regulations remained in effect. 


II. NAMES OF FISHES. 


As the same species or genus is given different names in different 
statutes, and even in the same statute, the names by which the fishes 
will be distinguished herein are listed, together with cross references 
from other names that are in common use or are found in the stat- 
utes. When a genus includes more than one species, all the species 
are often, perhaps usually, included under one English name, so 
that such names are commonly generic rather than specific, at least 
on the Mississippi River. Because of the infinite confusion in the 
use of these popular names it can not always be determined with 
certainty to what species or genus a statute refers. Care has been 
taken to be as accurate as possible under these circumstances. 


Alewife. Pomolobus Rafinesque, all | Bass, willow. See Bass, black. 


American species. 

Barfish. See Bass, striped. 

Bass. Sometimes means black bass and 
striped bass, and sometimes appears 
to include other species also. 

Bass, black. Micropterus lLacépéde, 
both species. 

Bass, calico. See Crappie. 

Bass, gray. See Bass, black. 

Bass, green. See Bass, black. 

Bass, largemouth. Micropterus sal- 
moides (Lacépéde). See Bass, black. 

Bass, Oswego. See Bass, black. 

Bass, rock. Ambloplites rupestris (Ra- 
finesque), and probably Chxnobryitus 
gulosus (Cuvier and Valenciennes). 

Bass, silver. See Bass, striped; Crap- 

jie. 

rine. smallmouth. JMicropterus dolo- 
mieu Lacépéde. See Bass, black. 

Bass, strawbe See Crappie. 

Bass, striped. Roccus chrysops (Rafin- 
esque) and Morone interrupta Gill. 

Bass, white. See Bass, striped; Crap- 
pie. 


Bass, yellow. See Bass, striped; also 
Bass, black. 

Billfish. See Gar. 

Black-fin. See Cisco. 

Bluegill. See Sunfish. 

Bowfin. Amiatus calvus (Linneeus). 

Buffalofish. Ictiobus Rafinesque, all 
species, and probably Carpiodes Ra- 
finesque, all species. 

Bullhead. Ameiurus Rafinesque,all spe- 
cies, doubtless excepting lacustris (Wal- 
baum), if there be such a species. 

Burbot. Lota maculosa (Le Sueur). 

Carp. Cyprinus carpio_Linneus, and 
probably (but not in Illinois) Carpio- 
des Rafinesque, all species. 

Carp. German. See Carp. 

Cat, shovel-nose. See Paddlefish. 

Cat, spoonbill. See Paddlefish. 

Catfish. Jctalurus Rafinesque, all spe- 
cies; Leptops olivaris (Rafinesque); and 
in some cases all species of Amezurus, 
the bullheads. 

Catfish, stone. Noturus Rafinesque 
and Schilbeodes Bleeker, all species. 
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Char. See Trout. 

Chub. See Minnow. The “chub” of 
Illinois (Lake Michigan) is herein 
called cisco. 

Cisco. Leucichthys Dybowski, 
gyrosomus Agassiz, all species. 
also Tullibee. 


or Ar- 
See 


Crappie. Pomoxis Rafinesque, both 
species. 
Dace. See Minnow. 


Dogfish. See Bowfin. 

Drum, fresh-water. 
niens Rafinesque. 

Eel. Anguilla rostrata (Le Sueur). 

Eel-pout. See Burbot. 

Fallfish. Semotilus bullaris Rafinesque 
(in Pennsylvania). The species is 


Aplodinotus grun- 


more generally known as chub; it is. 


in the minnow family. 

Gar. Lepisosteus Lacépéde, all species. 

Gaspergou. See Drum, fresh-water. 

Goggle-eye. See Bass, rock. 

Grayling. Thymallus Cuvier, all spe- 
cies. 

Grinnel (Grindle). See Bowfin. 

Hackleback. See Sturgeon. 

Herring. See Alewife; also Cisco. 

Herring, lake. See Cisco. 

Jackfish. See Perch, pike. 

Killifish. Fundulus Lacépéde, all spe- 
cies, and possibly other species of the 
family Peeciliide. 

Lawyer. See Burbot; also Bowfin. 

Longjaw. See Cisco. 

Minnow. Cyprinide, except Cyprinus 
carpio Linneeus, the carp. The word 
‘“‘minnow” is sometimes used loosely 
for all small fishes except game fish. 

Mullet. See Redhorse. 

pee forge Esox masquinongy Mit- 
chill. 

Paddlefish. Polyodon spathula (Wal- 
baum). 

. Perch. As used in Louisiana this name 
appears to mean sunfish and rock bass. 

Perch, black. See Bass, rock. 


Perch, lake. See Perch, yellow. 
Perch, pike. Stizostedion Rafinesque, 
both species. 


Perch, ring. See Perch, yellow. 

Perch, silver. Undetermined (West 
Virginia). 

Perch, white. See Drum, fresh-water; 
also Crappie. 

one yellow. Perca flavescens (Mit- 
c F 

Pickerel. sox Linnzus, all species ex- 
cept masquinongy, the muskellunge. 


Pike. See Pickerel. The ‘‘pike” of 
Wisconsin and Iowa is herein called 
pike perch. 

Pike, blue. See Perch, pike. 


Pike, grass. See Pickerel. 
Pike, sand. See Perch, pike. 
Pike, wall-eyed. See Perch, pike. 


Pike, western. See Muskellunge. 

Quillback. Carpiodes Rafinesque, all 
species. In some States it may be in- 
tended to include these under the terms 
carp or buffalofish. 

Red-eye. See Bass, rock. 

Redhorse. Moxostoma Rafinesque, all 
species, and Placopharynz duquesnii (Le 
Sueur). 

Rock. See Bass, striped. 

Sac-a-lait. See Crappie. 


Salmon. Usually means landlocked sal- 
mon, but may also include pike perch 
in some cases. 

Salmon, jack. See Perch, pike. 

Spe landlocked. Salmo sebago Gi- 
rard. 

Salmon, Susquehanna. See Perch, 
pike. 

Salmon, wall-eye. See Perch, pike. 

Salmon, white. See Perch, pike. 

Salmon, yellow. See Perch, pike. 

Sauger. Stizostedion canadense (Smith). 
See Perch, pike. 

Shad. Alosa sapidissima (Wilson). 

Shad, gizzard. Dorosoma cepedianum 
(Le Sueur). 

Shad, hickory. See Shad, gizzard. 

Sheepshead. See Drum, fresh-water. 

Spoonbill. See Paddlefish. 


Sturgeon. Acipenseride, and possibly 
in some States Polyodon spathula (Wal- 
baum), the paddlefish. 

Sucker. Catosomide, except, usually 
or always, the genera Ictiobus, Carpiodes, 
Mozxostoma, and Placopharynx. 

Sunfish. Lepomis Rafinesque, all spe- 
cies. 

Trelipie. See Tullibee. 

Trout. Salvelinus (Nilsson) Richardson, 
all species except Salvelinus namaycush 
(Walbaum), the lake trout, and its sub- 
species; also Salmo (Artedi) Linnzeus, 
all species of the region except Salmo 
sebugo Girard, the landlocked salmon. 
-See also Trout, lake. In the South 
black bass are sometimes called trout. 


Trout, brook. Salvelinus fontinalis 
(Mitchill). See Trout. 

Trout, brown. See Trout. 

Trout, green. See bass, black. 

Trout, lake. Cristivomer, or Salvelinus 
namaycush (Walbaum). _ 

Trout, rainbow. See Trout. 

Trout, salmon. Name used on Great 
Lakes for Trout, lake. 

Tullibee. Leucichthys tullibee (Richard- 
son), and probably other species of the 
same genus; name used in Minnesota. 
See also Cisco. 

Wall-eye. Stizostedion vitreum (Mit- 
chill). See Perch, pike. 

Whitefish. Coregonus (Artedi) Lirnzeus, 
all species. 
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Ill. TIME, PLACE, AND MANNER, OF CAPTURE. 


Arkansas.—Bag limit on ‘‘trout,’’ black bass, striped bass, rock bass, and crappie 
is 25 fish (55). Explosives and drugs shall not be used to take or injure fish (45, 46). 
Shooting fish is forbidden (47). Nets may be used only as follows: Hoop nets with- 
out wings, or with wings not over 50 feet long, the mesh of net and wings to be at 
least 3 inches square; a minnow seine not exceeding 16 feet in length used by a person 
licensed to fish with artificial bait; a seine not more than 60 feet long with mesh at 
least 14 inches square, used by picnic parties to catch fish for their own use, June 15 
to September 1 (49). The fish and game commission may issue permits for taking 
with nets fish for distribution and propagation in the State (50). Except with line 
and not over three hooks, fish shall not be taken during the spawning season; until 
otherwise determined by the commission this is declared to be March 15 to May 15 
(48, 53, 54). It is unlawful to take fish from an inclosed or artificial pond which has 
been posted by the owner. (Act approved Feb. 16, 1875. 

Tllinois.—No fish may be taken within 100 feet of any dam (25). A seine not over 
20 feet long with mesh not less than } of an inch square may be used to take minnows 
for bait only (37). Hoop, fyke, dip nets, or baskets with mesh not less than 14 inches 
square, may be used July 1 to April 15 and seine with same mesh September 1 to 
April 15, except for black bass, pickerel, pike perch, whitefish, trout, cisco, and 
yellow perch (35). Gill and pound nets with mesh not less than 2} inches square 
may be used for whitefish and lake trout December 1 to November 1 (36). Gill, 
dip, and pound nets with mesh not less than 1} inches square may be used for cisco, 
or with mesh not less than 1; inches square for yellow perch, provided not over 10 
per cent of catch at any lift consists of lake trout of a less weight than 14 pounds 
dressed each, and such lake trout may be sold only locally and not shipped (36). 
Maximum lengths for nets are: Hoop, fyke, or pound 200 yards and seine 1,000 yards; 
they shall not obstruct more than half the width of a watercourse (39). 

The commission may set aside fish preserves in which fishing with other devices 
than hooks and lines, or minnow seine for bait, may be practiced only by special 
permit (25, 37). 

Drugs, explosives, firearms, artificial lights, snare spears, gig graines, and trammel 
nets shall not be used to catch fish (40, 40b). 

It is unlawful to fish in private ponds without the owner’s consent (40b). 

Persons authorized by the United States may take fish for propagation or distri- 
bution and may destroy gizzard shad and gar; the University of Illinois and its agents 
may take fish for scientific purposes (38, 51). 

Mussel fishing may be practiced commercially with one boat only or an additional 
boat for towing, and with only two crowioot bars not over 16 feet long each, and only 
one dredge not over 3 feet long; such fishing is permitted from only April 15 to No- 
vember 30 (55). The commission may close areas to mussel fishing for periods not 
exceeding five years (57). 

Frogs over one-fourth pound shall not be taken in May or June (34). 

Structures excluding daylight or used for concealment in ice fishing are prohibited . 

40a). . 

: rdiecne:2-eheany waters designated by the commissioner of fisheries as breeding 
grounds shall not be fished between March 20 and July 1 (2533a). Closed season for 
trout (except in boundary waters) is September 1 to April 1, and trout waters (except 
boundary waters) may be closed for three years by the commission. (1917, ch. 42.) 
Bag limits (not applicable to private ponds) are 50 sunfish or crappie, and 12 bass, 
or 20 bass in one boat (2543), or 20 trout, possibly excepting trout from boundary 
waters. (1917, ch. 42.) It is unlawful to fish in private ponds without the owner’s 
permission, or to enter upon inclosed land for the purpose of setting a trot line 
(2549-2551). 

In interior waters (and as to net, seine, or traps within 100 yards of Indiana tribu- 
taries to boundary rivers) the following kinds of tackle are prohibited: Trot line with 
hooks smaller than five-sixteenths of an inch from point to shank, hook and line 
attached to floating device, gig, spear, seine, net, or trap of any kind. (2533b, as 
amended by 1915, chs. 16 and 2541.) Exceptions are made in favor of owners of 
private ponds, and persons catching minnows for bait in minnow traps and minnow 
seines not more than 12 feet long, 4 feet deep, “and the meshes of which shall not be 
larger than one-fourth of an inch” (2532, 2541); but minnows may not be taken in 
State breeding grounds for trout. (1917, ch. 42.) Except in boundary waters trout 
may be caught by hook and line only. (1917, ch. 42.) Fish other than carp, gar, 
bowfin, and sucker shall not be shocked by electricity nor caught by unaided hand 
or gaff (2548a). Fish shall not be shot (2539), nor taken or injured by means of 
stupifying or poisonous substances (2541, 2547) or explosives (2548), 


- 
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Fishing by other means than hook and line is prohibited on or near fish ladders 
2534, 7446). 
\ In Lake Michigan and its bays and harbors gill and pound nets may be used for 
taking whitefish, lake trout, yellow perch, cisco, and rough fish; complicated restric- 
tions are made as to size of mesh; gill nets must have flags attached. (1917, ch. 40. 

Iowa.—Closed seasons are as follows: Salmon and trout between October 1 an 
April 15; bass, pike perch, crappie, pickerel, catfish, and other game fish between 
December 1 and May 15 (2); in interstate waters pike perch, bass, and crappie, 
March 31 to June 1, inclusive (13). Bag limits for interior waters are 40 of the species 
first named, and not over 20 of them shall be bass, pike perch, or pickerel (2, 10). 

Fishing is prohibited in streams stocked with breeding trout over 2 years old within 
one year from the date of stocking, if notice be posted (2). In ice fishing on interior 
waters no structure for protection against the weather or means for creating artificial 
heat may be used (2, 10). Except as stated in the following paragraphs fishing is 
limited, in ‘interior waters, to two lines with one hook each, or three united hooks 
used in trolling (2, 5, 10). 

A seine not exceeding 5 yards in length with three-eighths inch mesh may be used 
for taking minnows for bait (4). 

One trot line may be used, May 15 to December 1, in streams including the Big 

Sioux River and the boundary portion of the Des Moines River, but it shall not ex- 
tend more than halfway across (2, 11). Spears may be used to take carp, sucker, 
redhorse, and buffalofish in waters on the bottom lands and islands of Mississippi 
River (2). 
“ Ten certain lakes, buffalofish, carp, quillback, redhorse, suckers, and gar may be 
taken in nets under special permit and supervision of warden, but no seine shall be 
used December 1 to June 15 (9). Nets may be used by licensees in Mississippi and 
Missouri Rivers, and shall have mesh not less than 2} inches stretch measure (2, 11). 
It is unlawful to net food fishes in interstate waters and not use them (14). 

Tackle other than rod, line, and hook may not be used within 300 feet of a fishway 
or dam (2). Drugs, explosives, and electricity shall not be used to take fish (3). 

Fish in private ponds may be taken by the owner by any means; other persons 
shall not take fish from such ponds without the consent of the owner (8). 

Kentucky.—In boundary streams all fish except black bass may be taken in seines 
and hoop nets without wings, having mesh not less than 14 inches square. In navi- 
gable streams improved with locks and dams the same may be done, but the mesh 
must be not less than 2 inches square. Nets shall not be used nearer than 200 yards 
from the mouth of any stream, nor from a lock or dam, and shall not be used above the 
last lock and dam, and shall not be used during May. (1918, ch. 67.) 

Except as stated in the preceding paragraph and except in private ponds, it is for- 
bidden to take fish by other means than lines and set lines (1, 2, 5), or dynamite or 
drugs (3), or to shoot fish (4), or to kill or stun fish by striking upon the rocks or ice (6). 
Minnows may be taken for bait (7). Entering without consent upon the lands of 
another for the purpose of fishing is unlawful (1252, 1259). 

Louisiana.—Bag limit is 25 black bass, striped bass, or crappie, and 100 ‘‘perch” 
and sunfish (resolution of conservation commission, now department of conservation, 
pa ae Sept. 10, 1912). Black bass, striped bass, crappie, ‘‘perch,’’ and sunfish 
shall be caught only with line having not more than five sets of hooks or with trolling 
ok ay artificial bait (40). Seines may be used for taking minnows or shrimp for 

ait (33). 

Hoop nets are prohibited in bayous, lagoons, and streams less than 40 yards wide 
and seining in fresh water is prohibited, except in certain waters for common species, 
such as buffalofish and catfish under permit by the department (33); letter of the 
president of the commission, now department, to Dr. i M. Smith, United States 
Commissioner of Fisheries, dated October 25, 1915, includes paddlefish and ‘‘gas- 
pergou”’ (fresh-water drum) as such common species. Seines shall not be used within 
100 feet of the shore and shall not exceed 900 feet in length; splashing of water or 
pounding of boat to drive fish into seine is not permitted; vegetation hauled out with 
seine must be returned to the water; gars taken in seine must be killed. (Rules on 
permits issued by department pursuant to sec. 42.) Permits may be revoked if 
shown to be detrimental to game and fish resources (33). Hoop nets must be made 
of twine and be at least 3-inch mesh on bar between knots (64). Seine, hoop net, or 
set line shall not be used for buffalofish between February 15 and April 15, nor for 
paddlefish between January 1 and July 15, nor for catfish between May 15 and July 
15; no paddlefish shall be had in possession which does not contain roe suitable to 
be made into caviar (37). Puddling water to catch fish and using lights, fyke, gill, 
or trammel nets or other Pace set means are prohibited (44, 45, 55); hoop nets 
are probably not intended to be included in this prohibition, for they are regulated 
as hereinbefore noted. Explosives and drugs shall not be put into public waters (57). 
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The department may prohibit the taking of any kind of fresh-water fish in any 
part of the State for not over three years (53). 

The department may grant written permits to take fish for the purposes of science, 
cultivation, or distribution (47). 

The department may adopt regulations for the protection and propagation of frogs 
and alligators; and fix the season during which and the size at which they may be 
taken or sold; but such regulations shall not prevent the killing of alligators found 
damaging levees or canals. (1918, house bills Nos. 118 and 120.) 

Diamond-back terrapin, unless artificially pte vega shall not be taken between 
April 15 and June 15 (60, 61). Nest or eggs of terrapin must not be molested. (1910, 
act 50.) 

Salt-water operations for fish, shrimp, and oysters are regulated by several acts. 

Minnesota.—Closed season for trout or salmon, except lake trout caught in inter- 
national waters, is September 1 to May 1 in northern part of State, and September 1 
to April 15 in southern part; for black bass, March 1 to June 15 in northern part of 
State, and March 1 to May 29 in southern part; other varieties of fish March 1 to May 1 
(4807). In interstate waters the closed season for black bass is the same, and for other 
game fish it is March 1 to May 1 (4830). 

Bag limits are 25 crappie or trout, 15 pike perch, 15 bass, except rock bass, and no 
person shall have in possession more than 25 bass, except rock hass (4808), and the 
taking of over 25 fish in one day is prohibited, with exceptions (4896). Crappie, 
trout, pike perch, and bass (except rock bass) shall be taken only with hook and line, 
and not more than one line shall be used, and it shall have not more than one bait, 
except that three artificial flies may be-used in trout fishing (4808). Provision is made 
for closing trout streams to all fishing except during season for trout (4857-4859). And 
there are provisions for the more thickly populated localities (4885-4895). 

Fishing in a lake or stream within 50 feet of a fishway is forbidden (4864). 

Fishing on Sundays is unlawful. (Gen. Stat. of 1913, sec. 8753.) 

Fishing in certain waters by means of set lines (4835, 1917, ch. 333, sec. 4), fish 
house (4866, 1917, ch. 96, sec. 10), and tip-ups (4867-4868) is regulated. Spears may 
be used for specified food fish, subject to numerous restrictions (4808). 

Netting in inland lakes for whitefish and tullibee for domestic use is permitted 
with numerous restrictions (4808), likewise gill netting for herring for domestic use 
and not forsale. (1917, ch. 176.) The taking of fish from shallow waters is provided 
for. (1917, ch. 84.) The game and fish commissioner may catch and sell specified 
rough fish where it appears that they are detrimental to game fish. (1913, ch. 477.) 
In the Mississippi River within the State (from Falls of St. Anthony to 1,000 feet above 
the mouth of the St. Croix River) pound net, seine, or dip nets may be used to take 
sturgeon, redhorse, bowfin, buffalofish, catfish, pickerel, carp, and suckers, as follows: 
Not within 1,000 feet of mouth of a stream; pound net not over 75 feet long; seine 
not over 150 feet long; mesh in all cases not less than 24 inches on bar (4819). Net- 
ting in certain waters is allowed for specified rough fish, under supervision of warden 
and subject to exceptions and to provisions as to mesh, bond, and reports, except for 
most waters, April 1 to October 1. (1915, chs. 261 and 348: and 1917, ch. 386.) 

In international waters nets and set lines may be used by United States citizens 
resident in Minnesota, under restrictions as to size, mesh, number of nets, leads, 
position, and seasons. (1917, chs. 96 and 333.) 

In the St. Croix River and the interstate portion of the Mississippi River, fish, 
except catfish under 15 inches rough, 12 inches dressed, pike perch, pickerel, bass, 
sunfish, yellow perch, and crappie, may be taken by residents of Minnesota and, 
provisionally, of Wisconsin (4845) with nets, set lines, and spears, except April 15 to 
June 15 (4826-4835); no license is required for spearing (4833); the mesh is limited 
for each kind of net and for different parts of the same kind (4834); set lines may have 
not more than 300 hooks, shall not be baited with live bait, and no person may have 
more than one (4835); nets must bear license number above water; and seines shall 
not be longer than 4,000 feet and shall not be raised at night (4840); fyke nets must 
be raised at least weekly es ; 

Drugs or explosives shall not be used to take fish (4865). 

The accredited representative of any incorporated society of natural history or 
college may collect fish for scientific purposes under permit of the game and fish 
commissioner (4771). : 

Mussel fishing may be practiced commercially with one boat only, or an additional 
boat for towing, and with only two crowfoot bars not over 20 feet long each, and only 
one dredge not over 3 feet long with prongs or forks nor more than 4 inches long, and 
it is lawful to use a pitchfork; the commission may close areas to mussel fishing for 
periods not exceeding five years. (1917, ch. 471.) 

Commission may prescribe a ‘‘closed season” permanently or for a number of years for 
frogs (and game birds and animals protected by law) in certain districts. (1915,ch. 288.) 
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Mississippi.—Boards of supervisors have authority to regulate the time and the 
places in which and the circumstances under which fish may be taken (4700-4703); 
they may entirely prohibit the catching of fish for one or more years or seasons when 
they believe that the supply is about to be exhausted (4704); they may prohibit the 
use of seines, barrel nets, gill nets, and other like contrivances, or any of them, or 
may restrict the use of the same to places which annually go dry, and may prohibit 
or regulate the use of the same in particular waters, and may prescribe what kinds of 
seines or nets may be used and when and where (4707). The use of fish traps may be 
prohibited or regulated by boards, and every fish trap which wholly obstructs the 
-passage of fish shall be unlawful (4708). Fish shall not be taken by means of explo- 
sives (902), and shall not be poisoned (1062). Fishing on Sunday (1105) or on the 
premises where the owner has posted a notice forbidding it is unlawful (1135). 

Missouri.—Gigging and spearing are prohibited from December to April, inclusive; 
all fishing except hook and line and gigging are prohibited during April and May; 
not more than 50 pounds of fish, in addition to one individual fish, shall be gigged or 
speared in one day, and that for domestic use only (6548). Fishing through ice is 
' prohibited (6549). 

A glass or wire minnow trap, or a seine not more than 20 feet long and 4 feet wide 
may be used to take minnows and small sunfish for bait; residents may net fish for 
food, but not for commerce, from temporary overflows; the owner of the land, or other 
person by his permission, may use a 2-inch-mesh seine to take fish from unnavigable 
streams during July, August, and September, for consumption, but not for sale; 
bowfin, paddlefish, and gars may be taken at any time and in any manner, except 
by explosives (6548). ; 

Seines, trammel, and hoop nets with mesh at least 2 inches square may be used in 
the Mississippi and Missouri Rivers from June to March, inclusive, but not within 
300 yards of the mouth of any stream or slough. With the exceptions just stated, and 
excepting also fish taken in private pond or reservoir wholly upon the premises of 
the owner or occupant and by his consent, it is unlawful to take fish by any means 
other than hook and line, gig, spear, trot line, or artificial bait (6548). Fishing devices 
shall not obstruct the free passage of fish through watercourses (6535). Within 200 
feet of a fishway fish may be taken only by means of pole, line, single hook, and 
natural bait (6549). 

Fish shall not be taken by means of explosives or drugs (6537, 6538). 

Under permit by the game and fish commissioner fish may be taken for scientific 
or propagating purposes (6568). : 

Pearl fishing is prohibited from March to June, inclusive (6551). 

Ohio.—For black bass the closed season in inland district is the month of May, 
and in Lake Erie district May 25 to July 15, inclusive (1428). Trout and salmon may 
be caught only from April 15 to September 15, inclusive (1431). Bag limits are 12 
black bass or 40 sunfish; black bass, crappie, and rock bass may be taken only with 
hook and line (1428). Trespassing on a private fishery is unlawful. (1912, Gen. 
Code, secs. 10174 and 12525.) Fishing on Sunday is forbidden. (1912, Gen. Code, 
sec. 13048.) Fishing in inland district is permitted only with hook and line, and in 
streams, by the owner of the adjoining land or under his consent, with trot line, bob 
line, or spear (1426). Ice fishing in inland district is permitted only through two 
holes not more than 23 feet each in diameter; not more than two hooks shall be used 
on one line (1427). Minnows may be taken only for bait; in inland waters they may 
be caught with a seine not exceeding 4 feet by 8 feet, and in the Lake Erie district 
by a seine not exceeding 30 feet in length (1433). Explosives, poisonous substances, 
and electricity shall not be used to take fish (1446). 

Fish in pools left by receding waters may be taken in any manner (1456). 

Closed season for netting in the Lake Erie district is December 16 to March 14, 
inclusive (1434, 1442). In this district the following kinds of tackle may be used: 
Pound, gill, fyke, trap, and devil net, seine, trot line, and hook and line limited to 
three hooks; no fish shall be driven into any net by noise or other disturbance (1438). 
The mesh of gill nets shall not be less than 3 inches, stretched factory measure; pound 
and fyke nets shall have a specified portion with not less than 23-inch mesh, and that 
portion shall not be puckered (1441). Netting is prohibited in parts of the district 
(1439, 1440, 1450, 1452). Carp may be taken at any time in waters connected with 
Lake Erie by a seine having mesh not less than 4 inches stretch, or by other nets 
authorized by the secretary of agriculture (1453). 
aaa may be netted only with ‘‘single seine or net” with mesh 4 inches square 

Pennsylvania.—Closed seasons on fish are as follows: Trout, August 1 to April 14, 
inclusive; lake trout, September 30 to June 30, inclusive; black bass, rock bass, striped 
bass (fresh-water), crappie, pike perch, pickerel, muskellunge, and yellow perch, 
December 31 to June 30 (15). In boundary lakes the closed season on black bass, 
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rock bass, crappie, muskellunge, and pickerel is November 1 to May 20, inclusive. 
(1913, act 71, sec. 4.) Bag limits are 25 trout; 25 striped bass, rock bass, and crappie; 
12 black bass; 25 pike perch; 25 pickerel; 4 muskellunge; 50 yellow perch; 50 sunfish 
(35). In boundary lakes the limits are 25 rock bass or crappie and 12 black bass, 
muskellunge, or pickerel. (1913, act 71, sec. 4.) 

Only a single rod and line, or one hand line with not more than three hooks, may 
be used to take trout, pike perch, pickerel, muskellunge, fall fish, black bass, crappie, 
striped bass (fresh-water), and rock bass; other fish may be taken only by rods and 
lines or one hand line with not more than three hooks attached, all to be under the 
immediate control of the person using them (4, 6, 45). 


Minnows, killifishes, and stone catfish may be taken in dip net or minnow seine not 


over 4 feet in diameter, or a minnow trap with not more than one opening, which 
shall not exceed 1 inch in diameter (5, 45). 

The commissioner may promulgate rules for catching fish (121), and may set aside 
small streams and lakes as nurseries, and, after publishing and posting notice, prohibit 
fishing therein (124). 

Sunday fishing is prohibited (10). Within 100 feet of the lower end of any fishway 
or dam, or within any other distance specified in a notice posted by the commissioner, 
only rod, hook, and line fishing is permitted (92). : 

Electricity, explosives, and poisonous substances shall not be used to take fish. 
(100; 1913, act 71, secs. 5 and 6.) 

Fishing for scientific research, or propagation, or stocking may be carried on under 
permit from the commissioner (120). 

In boundary lakes black bass, rock bass, crappie, muskellunge, and pickerel may 
be caught only with ‘‘rod and line having not more than three hooks, or with a hand 
line having not more than three hooks, or a spear used for catching carp and suckers 
only or with a trolling line with spoon hooks attached;”’ in bays or waters on any 
peninsula of boundary lakes any kind of fish may be taken only by means of rod 
and line or hand line, either to have not more than three hooks attached, or with 
a trolling line with spoon hooks attached;.exceptions are made in favor of minnow 
nets. (1913, act 71, secs. 1-3.) 

In boundary lakes, subject to the limitations just stated and at distances from bays, 
streams, and the shore varying for different kinds of nets, licensees may use gill nets 
with mesh at least 3 inches stretch measure and not more than 30 meshes deep, or 
if for lake trout with mesh at least 54 inches stretch measure; also pound nets with 
crib having mesh at least 2} inches stretch measure, trap nets with mesh at least 
24 inches stretch measure, and set lines called ‘‘night ” lines. (1913, act 71, secs. 9 
and 11, as amended by 1915, act 226.) Nets, except gill and pound nets, must be 
tagged (1913, act 71, sec. 15.). 

Sturgeon fishing in Lake Erie shall be seppet for five years when the same pro- 
visions is made by Ontario, New York, and Ohio. (1917, act 32.) 

For shad, alewiie, catfish, suckers, eel, and carp, licensees may use from March 1 
to June 20 in the Susquehanna River from McCall’s Ferry Dam to the Maryland 
State line, and within the limits of tidewater, the following kinds of tackle: Haul 
seine or shore seine, dip net, or hold-in net, sometimes called a moon rake, ‘“‘with 
diameter of not more than 3 feet at the widest point and a length of not more than 7 
feet from heel of the bow, being the point of jointure of the sides of the bow at the 
handle.’”? The mesh must be not less than 1} inches, knot to knot, while being 
fished (55-58). 

Fishing on the Delaware River is regulated by special acts. (1889, act 240, and 
1909, acts 201 and 269, and amendments.) 

Fishing by unnaturalized foreign-born residents is forbidden. (1915, act 84.) 

The closed season on bullfrogs and tadpoles is from November 1 to July 1, inclusive, 
and on terrapin from March 15 to November 1; limits on catches are 25 bullfrogs or 
tadpoles in a day, 50 bullfrogs in a season, 5 terrapin in a day, and 50 terrapin in a 
season; bullirogs shall not be taken by the use of a light at night. (1917, act 180. 

Tennessee.—Closed season on trout, black bass, landlocked salmon, crappie, an 
rock bass is from May 1 to June 15 (47). 

Trammel nets, baskets, dip nets, and set nets with mesh at least 2 inches in width 
may be used by licensees in Cumberland, Mississippi, Tennessee, Big Sandy, Obion, 
and Forked Deer Rivers, but not within 200 feet of any inlet nor within 300 feet of 
any lock or dam (49). With this exception, and also excepting the taking of fish 
from private ponds, and the seining of minnows for bait, fish shall not be captured 
by nets, traps, gun, gig, grabhook, poison, explosives, or any means other than rod 
and line and trot line (45). Minnows so taken must be under a length of 44 inches, 
and the net must not be over 10 feet long (46). 

West Virginia.—Closed season on pike perch, black bass, rock bass, pickerel, 
suckers, carp, and redhorse is April 1 to July 1, and on trout and landlocked salmon 
from August | to July 1 (42). Fishing on Sundays is prohibited (26). Small fishes, 
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except salmon, bass, shad, and trout may be taken for bait or scientific purposes 
by means of hand or cast nets (42). The only tackle permitted is hook and line 
and trot line having hooks not less than 2 feet apart, and hand or cast nets to take min- 
nows for bait; other tackle may be used by the owner to take fish from private springs 
or ponds, and persons other than the owner shall not take fish from such waters (42). 
Drugs, explosives, and electricity shall not be used to take fish (46, 47). Fishing on 
lands of another person without permission is forbidden (48). 

Wisconsin.—The conservation commission may determine, after petition and 
hearing, in what manner, in what numbers, in what places, and at what time wild 
animals (includes fish) may be taken (29.21). 

Closed seasons (omitting provisions for special counties or bodies of water) are as 
follows, all dates being inclusive: Black bass from March 2 to June 14; “Oswego 
bass, green bass, and yellow bass,’’ from March 2 to May 28 (as these names are popular 
synonyms for black bass it is impossible to know certainly what the closed season is, 
in this State, for black bass); yellow perch and sunfish in counties bordering on the 
Mississippi River, and rock bass, white bass, catfish, muskellunge, pike perch, and 
pickerel in the State generally, from March 2 to May 28; trout, from September 1 to 
April 30; sturgeon, all year (29.19). The season for hook and line fishing in the 
Mississippi River, except for black bass, opens May 1 (29.19). 

Bag limits are 10 black bass, 30 rock bass, 35 trout, 10 pike perch, 15 pickerel, 2 
muskellunge, 10 catfish, but no catfish limit on Mississippi River, 30 pounds of bull- 
head (29.19). : 

ATi fiehing is prohibited in streams and creeks containing trout, during the close 
season for trout; or at any time in any spring hole or artificial well connected with 
any of the waters of the State; or by means of shutting or drawing off water for that 
purpose; or within 200 feet (more in some localities) of any fishway, lock, or dam 
except with hook and line (29.26). 

Not more than three lines may be used, each having not more than two hooks or 
one spoon or artificial bait each. Spearing for rough fish is prohibited in unnavigable 
waters containing trout, in navigable waters containing trout, during the closed season 
for trout, also in certain specified waters, and at night time in inland waters. The 
use of snag line or snag pole is prohibited (29.27). 

Fishing through ice is prohibited in certain waters; spearing of pickerel through 
the ice is permitted in the Mississippi River and its lakes, bays, bayous, and sloughs; 
fish shelters may be used on the Mississippi River and certain other waters (29.28). 

Explosives, poisonous substances, and other substances deleterious to fish life, or 
which might attract fish in unusual numbers shall not be used for taking fish, except 
that cisco may be baited with oatmeal for the purpose of catching them with hook 
and line through the ice (29.29). 

Minnow seines not over 40 feet long (100 feet in Great Lakes waters) and 5 feet 
deep, and dip nets not exceeding 6 feet in diameter, may be used for taking rough 
fish minnows for bait; but in trout streams they must be used only under the super- 
vision of a deputy warden (29.32). i 

Net and set-line fishing 1s regulated as follows: No apron or other device to catch 
small fish shall be used in pound net; no net shall shut off more than one-half the © 
channel or passageway of any stream, or be set within 1,000 feet of any other net; no 
licensee shall join his net to that of any other licensee; flags bearing the license 
number must be maintained over nets and lines; licensees in Great Lakes waters 
must permit State officials to accompany them and the officials may at any time 
raise set lines; except in specified Great Lakes waters, no net shall be drawn or lifted 
from one hour after sunset until sunrise; all rough fish taken in nets in inland waters 
shall be brought to shore and disposed of, but not returned to the water; sizes of nets 
specified mean the size, stretch measure, at the time of use (29.30). 

Set lines may be used in certain waters with hooks not smaller than 5-0, and with 
not over 25 or 300 hooks, depending on locality Sota 

Elaborate and complicated regulations are provided for net and set-line fishing in 
Great Lakes waters (29.33). Net fishing is prohibited in the Mississippi River and 
Lakes Pepin and St. Croix from April 16 to June 14, also at all times in specified 
waters, and for catfish under 15 inches rough, 12 inches dressed, pike perch, bass of 
any variety, crappie, sunfish, pickerel, sturgeon, and yellow perch; in said waters 
seines shall not exceed 4,000 feet, and mesh shall be not less than 5 inches on the 
Wings or 4 inches in the center of the pot, the pot not exceeding 150 feet, and gill 
nets shall have mesh not less than 7 inches, and pound or hoop nets not less than 
6 inches in the leaders, 5 inches in the hearts, or 3 inches in the hoops, and bait nets 
shall be used without leads, have mesh not less than 3 inches and front hoop not over 
4 feet (29.34). 

Dip netting is allowed in specified inland waters (29.31). Provision is made for 
netting whitefish and cisco in inland lakes (29.35) and for netting rough fish in Winne- 
bago waters (29.36). 
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The commission is authorized to net from inland waters (with exceptions) rough 
fish found to be detrimental to game fish, and to dispose of them to the best interest 
of the State (29.62). 

The commission may authorize the taking of fish for scientific purposes or propa- 
gation (29.17, 29.01, 29.51). 

The operation of private hatcheries is provided for (29.50, 29.52). 

Crawfish and crabs shall not be taken between March 1 and July 1, nor frogs from 
March 1 to May 1, except that frogs may be had in possession by a person in the busi- 
ness of propagating them, or when used for scientific purposes (29.20). Frogs shall 
not be taken from lands owned by another without his consent (sec. 4565dm). 

Nonresident mussel fishermen may use one boat only. Mussels shall not be taken 
with a dredge (29.38). 


IV. SIZE LIMITS FOR AQUATIC ANIMALS. 


Minimum S1zEs oF FISHES AND OTHER AQUATIC ANIMALS, WITH REFERENCES TO THE 
Laws IN Eac8 STATE. 
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aMeasurements to be from end of nose to fork of tail. Limits on sale only, and do not apply to minnows 
used for bait. Limits given by weight are as follows: Blue or channel catfish and drum, 2 pounds; carp 
and buffalofish, 3 pounds. 3 

b Fish measurements are taken for ‘‘the length of the entire fish from the extreme tip of the snout to the 
extreme end of the tail fin,” and turtle and terrapin for the extreme ends of the upper shell. Restrictions 
do not apply to pole and line fishing. The limit on lake trout and whitefish is 1} pounds, dressed. The 
catfish restriction is confined to ‘‘blue and channel catfish.” 

c Section 2542 and ch. 42 of 1917. The size limit on trout does not apply to boundary waters. 

dA different size limit (in interstate waters) is set for the species of sturgeon, being 1 pound for the sand 
sturgeon, shovel-nose sturgeon, or hackleback She alee Ba platorhynchus (Rafinesque), and 3 pounds 
for the rock sturgeon or lake sturgeon Acipenser rubicundus Le Sueur; the former would perhaps include 
the white sturgeon # prdecaphinienens albus Forbes and Richardson. The restrictions as to interstate 
waters do not apply to hook and line or spear fishing. 

oo errenen restriction is only on the diamond-back. Size limits for salt-water species are fixed by 
other acts. 

f Sections 4827 and 4873 and ch. 471 of 1917. Measurements are taken from tip of snout to fork of tail; a 
different size limit is set for the two species of pike perch, being 14 inches, or 1 pound dressed, for the wall- 
eye, and 10 inches for the sauger. The limit on lake trout and salmon from inland waters is 16 inches. 

atfish under 15 mches tip to tip rough, or 12 inches dressed, shall not be taken in nets in interstate waters. 
The limits for international waters are: Sturgeon, 15 pounds dressed; lake trout, 2 pounds round, or un- 
dressed, and 1} pounds dressed; whitefish, 16 inches; wall-eye, 14 inches, or 1 pound round; muskellunge, , 
30 inches; sauger, 10 inches. The language of the statute is not perfectly clear, but these restrictions seem 
to be limited to international waters. Mussels, except “‘pigtoes,”’ shall not be taken smaller than 1} inches. 

9 Measurements are taken from end of nose to fork of tail. The restrictions are applicable only to fish 
sold. The catfish restriction is limited to ‘‘blue and channel catfish.” 

h Measurements are made from end of nose to longest tip of tail (1449). Restrictions on striped bass, 
buffalofish, bullhead, carp, catfish, “‘pike,’’ yellow perch, sturgeon, and whitefish apply only to com- 
mercial fishing in the Lake Erie district, and even here it is jawful to retain 3 per cent, by weight, of under- 
sized fish, or 10 per cent of ‘‘pike’’; the whitefish limit is 12 pounds. Catfish and sturgeon shall not be 
brought ashore in such condition that the length can not be measured. 

?The limit on sturgeon apples only to boundary lakes (1913, act 71, sec. 10). 

j Measurements are taken from end of snout to center of fork of tail. 

k Measurements are taken from tip of snout to tip of tail. The restrictions as to Great Lakes fish limit 
only licensees in those waters; any such licensee taking undersized fish shall bring them ashore and notily 
the conservation commission or its deputy and the latter shall dispose of them. 
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Minimum S1zkEs or FisHES AND OTHER AQuatic ANIMALS, WITH REFERENCES TO THE 
Laws IN Eacu State—Continued. 
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For footnotes see page 16. 
V. LICENSES REQUIRED AND FEES THEREFOR. 


Arkansas.—Licenses are issued by the game and fish commission and by the 
circuit clerk of the State (10, 11); fees are payable to the State treasurer or circuit clerk 
of the county (23). The fee for a resident for fishing with artificial bait is $1.10; for 
a nonresident for fishing, $5, or for a single 15-day trip in the year (not including the 
right to take fish out of the State), $1.25 (17). Fishermen catching fish to sell must 
pay $25 if using hoop nets, $10 if using lines or set lines, and for each helper, $5 (19). 

ealers must pay to the State treasurer one-sixteenth of a cent for each pound of fish 

urchased in the State, this amount to be collected but one time, and fe 
ealer purchasing (20). 

Ilinois.—Licenses are issued by city, village, and county clerks (23). Fees for 
net fishing are as follows, the amounts in parentheses being for nonresidents: Each 
100 yards of seine, $5 ($10); dip or fyke net, $1 ($2); hoop net, 50 cents ($2); basket or 
trap net, 50 cents (?); in operation of gill or pound nets, steam tug, $25 ($200), gasoline 
launch, $15 ($50), sail or row boat, $10 ($30) (22). Clerk’s fee is 25 cents extra (23). 
Owners of property, their children and tenants, may do net fishing, without license, 
from waters wholly within their property and not connected with any open stream 
(22). Gill and pound nets shall be operated from only a boat, as listed hereinbefore 
(39). The fee for conducting a wholesale-fish business is $10.50 (24). The com- 
mercial mussel fishing fee is $1.25 for residents and $25.50 for nonresidents, plus in 
either case $25 if a dredge is used (55). 

Indiana.—Resident licenses to fish (and hunt) are issued by the commissioner of 
fisheries, or his agents, in Marion County, and elsewhere by clerks of the circuit 
courts; the fee is $1; owners of farm lands, their children living with them, and tenants 
may fish upon their lands without license; any person may fish in the county in which 
he resides and adjacent counties without license; children under 18 and wives of 
licensees may fish without license (2529). Nonresident licenses to fish are issued by 
clerks of the circuit court of the counties, and the commissioner, and persons appointed 
by him for that purpose; the fee is $1; children under 18, wives of licensees, and per- 
sons having hunting licenses are not required to have licenses (9366a). 

Licenses for netting in Lake Michigan are issued by the commissioner; the amounts 
range from $1 to $300, depending upon the kind of boat used, if any, and upon whether 
the fisherman is resident or nonresident. (1917, ch. ee 

Iowa.—Nonresident licenses for males over 16 years old to fish are issued by county 
auditors; thefeeis$2. (1917, ch. 168.) 

Licenses for net fishing in the Mississippi and Missouri Rivers are issued by the 
State fish and game warden. The fees are as follows: Each 500 feet of seine, $10; 

ound net having more than 100 feet of lead on each side, $4; pound net with less lead, 

1; each bait, dip, hoop, and fyke net, 50 cents; each 300 feet of trammel net used 
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for floating fishing, $5. Metal tags at 10 cents each are required to be used and non- 
residents must give bond (11). 

Kentucky.—Netting licenses are issued by. the county clerks. The fees for resi- 
dents are $1.25 for one net, and $1 for each additional net; for nonresidents the fees 
are doubled. (1918, house bill, 181.) 

Louisiana.—Licenses are issued by the department of conservation. Fees for 
seines are as follows: Less than 300 feet, $25; 300 to 600 feet, $50; 600 to 900 feet, $100 
(33). Fees for wholesale dealing in fresh-water fish are $5 to $150, depending on the 
amount of business and whether the dealer is a resident or nonresident (34, 35). Fees 
for vessels purchasing fresh-water fish to make a cargo are $5 to $40, depending on 
tonnage of boat (36). The resident fee for buying and selling diamond-back terrapin 
is $25, and for buying, selling, and shipping, $100; the fee for nonresident or un- 
naturalized foreign-born resident for buying, selling, or shipping is $200 (63). 

The fees for salt-water operations are fixed by several acts. 

Minnesota.—Nonresident pole and line licenses are issued by the county auditor 
(4880) and other licenses by the State game and fish commissioner and deputies (4881). 
Licenses of Wisconsin are accepted if 1t reciprocates. (4845 and ch. 471 of 1917.) 

Fees for fish house (4866), tip-up license (4868), nonresident pole and line license 
if fisherman is over 21 years old (4879), and for netting in inland lakes for whitefish 
and tullibee (4808), or for herring (1917, ch. 176) are $1. 

The fee for seine, pound, or dip nets in the Mississippi River within the State is 
$5 for each net (4819). In international waters the fees are based upon the vessel 
used in Lake Superior, and upon the tackle used in other lakes. (1917, chs. 96 and 
333.) In interstate waters the fees are: For seine, $1 a hundred feet up to 500 feet, 
then $2 a hundred to 1,000 feet, then $3 a hundred to 1,500 feet, then $4 a hundred 
to 2,000 feet, then $5 a hundred to 2,500 feet, then $6 a hundred to 4,000 feet; for gill nets; 
$5 for 2,000 feet, and $5 for each additional thousand; for pound net with leader 
not exceeding 700 feet, $5, and for each pound net in excess of one used with one 
leader, $5; each fyke or hoop net, $5; each bait or turtle net or set line, $1; metal tags 
are 25 cents each (4836). Fee for inland commercial fishing is 10 per cent or more of 
gross receipts plus expenses and compensation of warden. (1917, ch. 386.) 

The commercial mussel-fishing fee is $5 for residents and $50 for nonresidents, plus 
in either case $25 if a dredge is used. (1917, ch. 471.) 

Ohio.—Licenses are required for fishing with devices other than hook and line in 
the Lake Erie district, and are issued by the secretary of agriculture (1435). The 
fees for fishing with gill nets are as follows: Rowboat, $4; sailboat, $6; gasoline boat, 
$12.50; and steamboat, $20. The fee for fishing trot lines is $1.50 for each rowboat; 
for each seine, $4; for each pound net, $3; and for each device of any other kind, 
$1.50 (1436). Metal tags must be used on devices other than gill net and hook and 
line, but are issued without charge (1438). 

Pennsylvania.—Licenses are issued by the department of fisheries. The fee for 
using a net in the lower Susquehanna or in tide waters is $2 (55). The fee for arti- 
ficial propagation is $10 (70). . Fees for fishing in boundary lakes are as follows: For 
row or sail boat used in fishing with gill net, $5; other boat under 10 tons gross hurden 
so used, $10, of 10 to 20 tons $15, of over 20 tons $20; for each pound net, $10; for other 
net or device (except lines having not more than 3 hooks, a spear for taking carp and 
suckers and trolling spoons) 50 cents to $5 as determined by the department. 915, 
act 226.) Licenses for boundary waters shall not be issued to residents of a State or 
county (country?) whose laws prohibit the issuance of a license to residents of Penn- 
sylvania. (1913, act 71, sec. 14.) 

Tennessee.—Licenses are issued by clerks of the county courts; the fee is $2 for 
each net or basket (49). 

West Virginia.—Licenses for foreigners and nonresidents (angling and trot lining) 
are issued by county clerks; the fee is $5, but no license is required from nonresident 
owners or their children for fishing on their own land (42). 

Wisconsin.—Licenses are issued by the State conservation commission, through 
agents in the case of hook and line licenses and through the county clerks in other 
cases (29.09, 29.15). Fishing licenses of Minnesota and lowa are accepted if those 
States reciprocate (29.16). Licenses are issued only to persons (29.09). 

Fees for nonresidents are as follows: Mussel fishing, $50 (29.38); hook and line 
fishing in inland waters for male fisherman over 16 years old, $1 (29.14); operating 
gill net in Great Lakes waters with steam vessel having steam lifter. $200, or, without 
steam lifter, $100, or with any other vessel not propelled by oars, paddle, or pole, $50, 
or a boat so propelled, $2 (29.33). 

Fees for residents or nonresidents in Great Lakes waters are as follows: Gill net or 
nets, or each pound net and leader (except as noted for nonresidents), $2; trap, fyke, 
ee ie or nets with leaders, or each seine, $5; each trammel net or set hooks, $i 

33). 
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Fees for fishing in the Mississippi River and Lakes Pepin and St. Croix are as fol- 
lows: Seines for first 500 feet, $1 a hundred, second 500 feet, $2 a hundred, third at 
$3, fourth at $4, fifth at $5, and 2,500 to 4,000 feet at $6 a hundred; gill nets for first 
2,000 feet, $5, and for each additional thousand feet $5; pound or hoop nets with 
700-foot leader and one pound, $5, and for each additional pound $5; bait nets, $1 
each. For these waters fishermen must give bonds (29.34), 

Fees for netting whitefish and cisco in inland waters is 50 cents (29.35); for taking 
rough fish in Winnebago waters, $5 to $50 (29.36); for using set lines, $1 (29.37). 

Metal tags are required for nets and set lines, a fee of 25 or 50 cents each being 
charged for most kinds of nets (29.33-29.37). 


VI. SHIPPING AND SELLING FISHERY PRODUCTS. 


Arkansas.—The transportation of game fish beyond the State is limited to one 
day’s catch, and requires the filing of an affidavit with a notary, justice, or other 
authorized officer (58, 59). The game and fish commission may permit fish to be 
shipped from the State for propagation purposes (7), and may permit fish to be sold 
and.exported if privately propagated (8). 

Illinois.—Black bass shall not be sold nor, if taken within the State, pickerel or 
pike perch (41). These fish shall not be shipped, except not over 25 fish in one lot 
as baggage (43). Fish, except whitefish, lake trout. cisco, and yellow perch, shall 
not be shipped from April 20 to July 1, inclusive, nor frogs over a quarter of a pound 
from April 15 to July 1, inclusive (44). Shipments of fish must be marked to show 
contents and other facts (43, 45). Carriers are forbidden to receive from unlicensed 
dealers fish caught in the State (24). f 

Indiana.—The transportation beyond the State, or the sale of pickerel, pike perch, 
yellow perch, sunfish, black bass, rock bass, or other species of bass, is forbidden, 
unless taken from private ponds, and except that a person may carry beyond the 
State 24 fish caught by himself (2533c, 2535). 

Iowa.—Game fish shall not be shipped from inland waters for the purpose of sale 
and any person shipping game fish must deliver to the carrier a sworn statement (2). 

Louisiana.—Black bass, striped bass, crappie, and sunfish shall not be sold (38). 
All shipments of fish and shipments without the State of diamond-back terrapin 
must be marked to show contents and other facts (41, 62). Diamond-back terrapin 
artificially propagated may be sold, but not for food, during the closed season (61). 
Fish pa in the State must not be labeled as produced outside the State. (1906, 
act 112. 

Minnesota.—The sale or shipment of pike perch from stocked waters (4871), or of 
trout or salmon from inland waters, or of black bass (4870), or of fish caught in lakes 
in Hennepin, Ramsey, or St. Louis Counties (4876), is prohibited. The commission 
may prohibit the sale of crappie, yellow perch, or sunfish caught in stocked lakes 
~ (4877). Fish shall not be shipped beyond the State except specified rough fish and 
except not over 50 pounds taken by a nonresident for personal use; packages shall 
be marked to show contents and other facts. (4875, 1917, ch. 333.) 

Mississippi.—Boards of supervisors have authority to regulate by whom and in 
what quantities and to what extent fish may be marketed (4701). 

Ohio.—Black bass shall not be shipped out of the State or sold; rock bass, crappie, 
and sunfish shall not be sold (1429, 1480). Fish caught through ice shall not be sold 
(1427). ‘‘White bait” may be shipped out of the State only if alive; minnows may 
be sold only for bait (1433). Shipments of fish must be labeled (1444). 

Pennsylvania.—The sale of trout or black bass, whether caught in the State or 
elsewhere, is forbidden (110). 

West Virginia.—The sale or serving at licensed eating places of trout, salmon, 
pickerel, bass, and ‘‘silver perch” is prohibited, also the shipment out of the State of 
these species, or the commercial shipment within the State (20, 45). 

Wisconsin.—Shipments of wild animals, including fish, must be marked to show 
the contents and other facts, and the consignor must be the owner and must deliver 
to the carrier a statement that he is (29.34, 29.36, 29.43). The shipment of living 
young carp or bowfin is forbidden, and complicated regulations are made for the ship- 
ment of game fish (29.47). Transportation of fish into this State is forbidden if made 
from another State in violation of its laws (29.44). 

The sale of black bass, muskellunge, or trout is forbidden, also the sale of any other 
game fish taken from public inland waters during the period extending from the Ist 
day of January to the next succeeding 29th day of May (29.48). Game fish taken from 
public inland waters from January 1 to May 29 and trout shall not be served at eating 
places, nor frog during the closed season (29.49). 
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VII. DEFINITIONS AND MISCELLANEOUS PROVISIONS. | 


Arkansas.—The term ‘‘ waters”’ is defined to include those wholly or partly within 
the State (56). Milldam owners must provide a fish chute, and owners of other obstruc- 
tions must make an opening to allow the passage of fish from March 1 toJunel. (1899, 
act 188.) 

Dealers must keep records of their transactions (20); they have five days after the 
end of the open season in which to dispose of fish (48). The game and fish commission 
may regulate private propagation (8). 

Ilinois.—‘‘Objectionable” fish is defined to mean gar and gizzard shad (51). 
Dam owners shall erect and maintain fishways (49). Licensees to take mussels must 
report annually (58). 

Indiana.—Private pond is defined to include any body of water not greater than 
20 acres in area lying wholly within the land of the owner (2533c). Except dams, 
obstructions to fish movements shall not be placed across streams (2544, 2545). Owners 
of dams 4 feet or more high must construct and maintain fishways as directed by the 
commissioner of fisheries (7442-7449). 

Iowa.—‘‘Game” fish is defined by the department of fish and game to include any 
food fish that takes a live bait. Cities and towns may prevent the escape of fish from 
boundary lakes (17). Dams or obstructions shall not be erected or maintained without 
a fishway constructed according to plans furnished by the State warden; nor shall 
pumping stations, other than sand pumps or dredging machines, be operated without 
guard screens constructed according to plans so furnished (16). 

Kentucky.—Dam owners must maintain fish ladders during April, May and June, 
except where the ‘‘annual tides” are sufficiently high to admit the passage of fish 
over the dams (1392a). 

Louisiana.—Intake pipes for irrigation must be screened to prevent the entrance 
of fish, except on the Mississippi River (56). No person shall obstruct by means of 
rack, screen, or other device the passage of fish protected by law (53). 

Fish may be had in possession five days after the end of the open season (39). Dealers 
must report to the department (35, 36). The department may adopt regulations 
for the comprehensive control of fish, and shall assist in protecting private ponds 
(1912, act 127, sec. 2); it may prescribe regulations for stocked streams (51) and may 
regulate seines, hoop nets, and set lines (42). No spawn, fish, reptile, or amphibian 
except turtles from without the State shall be liberated without permission from the 
department. (50; 1918, house bill 120.) 

ame and fish preserves are established. (1910, act 273, and 1912, act 172.) 

Minnesota.—Persons owning or controlling dams or other obstructions must con- 
struct and maintain fishways (4772). Counties may screen navigable lakes that have 
been stocked by the United States. (1913, ch. 87.) For the purpose of commercial 
trout culture the game and fish commission may authorize the maintenance of fish 
screens (4861). 

It is unlawful to have fish in possession if unlawfully taken without the State (4785). 
Fish taken in international waters may be retained one week after the end of the fish- 
ing season. (1917, chs. 96 and 333.) 

Reports must be made to the commission by fishermen netting in international 
a (1917, ch.96), clammers (1917, ch.471), and seiners in certain waters (1915, ch. 

61). 

Obstructing seiners is prohibited. (1917, ch. 452.) 

Chapter 505 of 1917 provides for warden supervision of net fishing in interstate 
waters, but does not go into effect until a similar act is passed by Wisconsin. 

Missouri.—Fish may be had in possession five days after the end of the open season 
(6522). Persons owning or using dams shall construct fish ladders as prescribed by 
the game and fish commissioner, and shall keep them open March, April, May, and 
June if there is waste water available (6552). 

Ohio.—Lake Erie and inland fishing districts are respectively defined (1425). 

On petition of 500 or more freeholders the county commissioners shall erect or main- 
tain fishways over dams; on State dams this shall be done by the board of public 
works. (1910, Gen. Code, sec. 2496.) Except in Lake Erie, wardens may remove 
obstructions other than milldams (1448). 

Private ponds are excepted from the restrictions on the manner of capture (1456). 

Fishermen must allow State spawn takers on board and permit the taking of spawn 
(1455). Licensees must make annual reports (1437-1). 

Except shad, mackerel, and herring, all fish sold in barrels or casks must be inspected 
and branded; regulations are made as to size of barrel and other matters (5987, 6010- 
6019). Possibly these regulations relate to preserved fish only. 


has 
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Pennsylvania.—‘‘Game” fish, ‘‘bait” fish and ‘‘food” fish are defined. (4-6; 
1913, act 71, sec. 1.) Trout and black bass may be retained in possession six days 
after the end of the open season (17). When required by the board of fishery commis- 
sioners dam owners shall erect and maintain fishways (85-90). Dam owners must not 
strand fish (91). When required by the commissioners proprietors must install a 
bar rack to exclude fish from water wheels, pumps or canals (93-94). No person shall 
place obstructions to the passage of fish (95). 

Artificial propagation is regulated (19, 28, 38, 48, 62, 70-81, 114). Dealers may be 
required by the commissioner to make reports (112). Representatives of the State 
must be permitted to accompany licensees on boundary lakes for the purpose of taking 
spawn. (1915, act 226.) Fish from boundary lakes shall not be used for fertilizer 
without the consent of the department of fisheries. (1913, act 71, sec. 8.) 

Tennessee.—Obstructions shall not be placed in streams for the purpose of captur- 
ing fish (48). Certain counties are excepted from the operation of the general law, and 
special provisions of various sorts are made for more than half the counties of the State, 
as well as for Reelfoot Lake and the Appalachian Game Preserve. County courts may 
provide for fish traps. (Thompson’s Shannon’s Code, 1918, sec. 1721.) 

West Virginia.—Owners of dams and other obstructions must build and maintain 
fishways in a manner satisfactory to the State warden (43). Fish may be had in posses- 
sion 20 days after the end of the open season (20). 

Wisconsin.—Great Lakes waters are defined as ‘‘outlying” and all other waters as 
“inland’’ (29.01). Until the conservation commission otherwise determines, rough 
fish are: Minnows, suckers, carp, redhorse, drum, burbot, bowfin, gar, buffalofish, and, 
in certain waters, pickerel; game fish are all other kinds (29.01). 

Screens set in public waters to prevent the free passage of fish, or set in streams 
stocked by the State, are declared to be nuisances (29.03). Old and abandoned dams 
may be removed, and dams on State land may be repaired by the commission (29.04). 

Licensees for the Mississippi River and Winnebago waters are permitted to retain 
fish in temporary ponds (29.34, 29.36). Reports are required from licensees for the 
Great Lakes and the Mississippi River (29.33, 29.34). 
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HABITS OF THE BLACK CRAPPIE’ IN INLAND LAKES 
OF WISCONSIN. 


By A. S. PEARSE, 
University of Wisconsin. 


I. INTRODUCTION. 


The black crappie, Pomowis sparoides (Lacépéde), is particularly 
common in the Great Lakes region and the upper Mississippi Valley, 
and ranges from the Lake of the Woods and Ottawa south to Texas 
and east to New Jersey. It was selected for careful investigation on 
account of its ability to thrive in shallow, dirty water, which is sub- 
ject to wide variations in temperature. Such qualities make the 


Fic. 1—The black crappie, Pomozis sparoides. 


crappie particularly desirable for propagation in ponds. It was 
hoped that a careful study of its habits in certain Wisconsin lakes 
might furnish material for a comparison with the perch, which had 
been previously studied in the same localities (Pearse and Achten- 
berg, forthcoming report), and which is at its best in deep lakes. 
Stated in general terms, the object of this paper is to describe the 
habits of a fish which flourishes in shallow, muddy lakes, so as to 
furnish a basis for comparison with those of the fishes characteristic 
of deep, clear lakes. 


«This fish is also known as the silver bass, strawberry bass, grass bass, barfish, and 
calico bass. 
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Judged by its structure, the crappie is rather specialized. The 
body is strongly compressed, indicating adaptation to movement 
through the narrow spaces between aquatic plants; the large, strongly 
upturned mouth suggests habits of feeding toward the surface rather 
than toward the bottom; the gill rakers are remarkable among those 
of sunfishes for their length and fineness, hinting at proficiency in 
straining plankton from the water; the unusually large median fins 
are well adopted for sudden rushes or for sustained swimming. The 
beautifully mottled colors suggest a habitat in the changing shadows 
among water plants. 

Little has been published concerning the general habits of the 
black crappie. Forbes and Richardson (1908) believe that it shows 
a slight preference for hard bottoms when compared with its close 
relative, the white crappie, Pomowis annularis. They state that 
“its hardy endurance of both heat and cold, and also of foul water, 
is especially favorable to its transportation and acclimatization.” It 
is said by various writers to be carnivorous, subsisting largely on in- 
sects, crustaceans, and fish. Richardson (1913) has published some 
notes on its breeding habits. - 

The studies described in this paper deal mostly with crappies in 
Lake Wingra, but at intervals those from neighboring lakes were in- 
vestigated. As far as possible, observations were made each week 
from February, 1916, to January, 1917. Lake Wingra is an admi- 
rable habitat for crappies, and they are among its dominant species. 
The lake’s characteristics are as follows: Length, 1.6 miles; breadth, 
0.8 mile; shore line, 4.5 miles; area, 0.79 square mile; maximum depth, 
14 feet; mean depth, 5.5 feet. 

In the preparation of this paper Miss Henrietta Achtenberg has 
helped materially by computing all the averages. Thanks are also 
due to Chancey Juday, who read the manuscript. 


II. FOOD. 
QUANTITATIVE AND QUALITATIVE DETERMINATIONS. 


Forbes and Richardson (1908) state that the crappies are strictly 
carnivorous and that the dietaries of the two species in the United 
States are much alike. They believe, however, that Pomowis spa- 
roides depends more upon plankton than P. annularis. The observa- 
tions made during the present investigations agree with their state- 
ments concerning the former. The food of the 140 black crappies 
from Lake Wingra (Table 1), during the nine months when ob- 
servations were made, consisted of: 
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TABLE 1.—F oop oF ADULT CRAPPIES IN LAKE WINGRA, BY MONTHS, FROM 
FEBRUARY TO OCTOBER, 1916. 


[No adults were examined from November to January, because none were caught. All figures referring to 
food indicate percentage by volume; -+- means a trace. Boldface type shows maximum for each month.] 
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The following list gives in more detail the exact constituents of 
the food of all the crappies examined from Lakes Wingra, Mendota, 
and Monona, 1915-1917, with periods of seasonal occurrence and the 
percentage which each item forms of the total food.¢ 


«The methods used for making food examinations were the same as those previously 
employed for the perch and have been described in a paper by Pearse and Achtenberg, 
which is expected to be published shortly by this Bureau. 


LIST OF CONSTITUENTS OF THE FOOD OF 276 CRAPPIES OF ALL SIZES. 


The first figure indicates the number of crappies in which the food 
was found; when the item formed 1 per cent or more of the volume 
of the total food, this percentage is written in parentheses: 


FisH, 39 (6.4), all year. 
Fish eggs, 1, May. 
INSECT LARV®, 195 (24), all year. 


Unidentified larve, 5, February—October. 
Diptera larve, 170 (14.5), all year. 
Unidentified chironomid, 77 (7.5), all 


year. 
160695°—20——_14 


INSECT LARVa#—Continued. 
Diptera larye—Continued. 
Chironomus decorus, 12, April—August. 


Cc, 
c: 


ber. 
C. lobiferus, 8, February—August. 


digitatus, 11, May—November. 
fulviventris, 12 


(1), April—Novem- 
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INSECT LARV&%—Continued. 

Diptera larve—Continued. 
C. nigricans, 1, April. 
C. tentans, 2, November, December. 
C. viridis, 5, August. 
Corethra punctipennis, 20, all year. 
Cricotopus trifasciatus, 1, May. 
Orthocladius, sp.?, 3, February. 
Palpomyia longipennis, 6, June—August. 
Probezzia glaber, 7, May. 
P. pallida, 18, May—July. 
Protenthes culiciformis, 1, May. 
Tanypus, sp.?, 11, June, July. 
T. carneus, 1, August. 
T. decoloratus, 6, November, February. 
T. monilis, 3, July, August. 
Tanytarsus gregarius, 14 (1.1), October. 

Coleoptera larve, 2, August. 
Dytiscid larve, 2, August. 

gh ae nymphs, 54 (3.8), April—Octo- 

er 


May-fly nymphs, unidentified, 9, April— 
October. 
Betis, sp.?, 1 April. 
ars ie sp.?, 15 (2.1), February—Octo- 
er 


Ceenis diminuta, 16, May—August. 
Callibetis, sp.?, 10, April—August. 
Ephemerella, sp.?, 8, April—July. 
Ephemerid, sp.?, 1, May. 
Heptagenia, sp.?, 1, July. 
Siphlurus, sp.?, 1, April. 

Hemiptera nymphs, 12, May—August. 
Corixa nymphs, 10, May—August. 
Notonecta nymphs, 2, May. 

Lepidoptera larve, 1, June. 

Qaona nymphs, 28 (2), March—Novem- 

er. 
Dae as nymphs, 4, August-Novem- 


| 
Celethemis eponina, 1, April. 
Enallagma, sp.?, 2, July. 
BH. antennatum, 2, June. 
EK. Hageni, 10, April—August. 
Ischneura verticalis, 8, March-Novem- 


ber. 

Trichoptera larve, 3, April, August. 
Caddis fly, sp.?, 1, August. 
Hydrophilus, sp.?, 1, August. 

Setodis grandis, 1, April. 
INSECT PUPH, 126 (12.2), April—October. 

Unidentified chironomid, 72 (9.5), April— 
September. 

Chironomus decorus, 11, May—August. 

C. fulviventris, 3, May, June. 

C. lobiferus, 3, August, October. 

Leptocerus, sp.?, 1, June. 

Palpomyia, sp.?, 1, June. 

Tanypus, sp. ?, 9, May, June. 

ADULT INSECTS, 21 (2.4), May-September. 

Unidentified insects, 1, June. 

Beetle, sp.?, 1, May. 


ADULT INSECTS—Continued. 

Corixa, sp.?, 15, March—September. 

Heptagenia, sp.?, 1, August. 

Melanoplus bivittatus, 2, August. 

M. femur rubrum, 1, August. 

Moth, sp.?, 1, May. 

Probezzia pallida, 5, October. 

Protenthes, sp.?, 1, August. 

Sminthurus, sp.?, 3, April, October. 

Cordylura, sp.?, October. 

ARACHNIDA, 12, May—July. 
Unidentified mites, 7, May, June. 
Limnesia histrionica, 5, July. 

AMPHIPopDA, 88 (7.4), all year. 

Dikerogammarus fasciatus, 8 (1.4), Feb- 
ruary, June, August. 

Gammarus limneus, 6 (1.2), February, 
March. 

Hyalella, 54 (4.8), all year. 

ENTOMOSTRACA, 209 (43.7), all year. 

Cladocera, 171 (21.2), April—November. 

Bosmina longirostris cornuta, 3, April— 
August. 

Cee quadrangula, 5, May, Au- 
gust: 

Chydorus spheericus, 28, August—De- 
cember. 

Das sp.?, 738 (10.1), April-—Novem- - 
er. 

D. hyalina, 19 (3.5), June—October. 

D. pulex, 17 (2.4), June, July. 

Eurycercus lamellatus, 29 (1.4), April— 
November. 

Leptodora hyalina, 30 (2.5), June—No- 
vember. 

Pleuroxus procurvatus, 3, July, October. 

Simocephalus vetulus, 4, July, August, 
December. 

Copepoda, 119 (19.4), all year. 
Canthocamptus, 19 (3.1), October. 
Cyclops, sp.?, 48 (13.3), all year. 

C. bicuspidatus, 54 (2.38), all year. 

C. fuscus, 2, February. 

C. serrulatus, 5, February, March, April. 
Diaptomus oregonensis, 1, October. 

Ostracoda, 48 (3.1), all year. 

Mo.uuusca, 1, March, 

Planorbis, 1, March. 

Gorpius, 2, August, September. 

PLANTS, 31, February—October. 

Unidentified remains, 7, April-September. 

Algxe, 21, February—October. 

Filamentous alge, 17, February—Octo- 


ber. 
Nostoe?, 1, October. 
Spirogyra, 1, April. 
Volvox, 1, August. 
Ceratophyllum, 1, August. 
Wolffia, 3, April, August. 
Dépris, 13, April—October. 
CaCOz CRYSTALS, 4, February, March. 


The constituents of the food clearly indicate the food preferences 


and feeding habits of the crappie. 


appear to be justified : 


The following generalizations 


1. The most important foods are insects (38.6 per cent), particu- 


larly immature stages; cladocerans 


(21.2 per cent) ; copepods (19.4 


per cent) ; amphipods (7.4 per cent) ; and fish (6.4 per cent). 


2. Crappies do not feed much on the bottom. 


This is indicated 


by the scarcity of such foods as bottom mud, ostracods, oligochetes, 
and insect larve like Chironomus tentans, which typically live on or 
near the bottom and are abundant in Lake Wingra. The crappie 
differs from the perch in this respect (Pearse and Achtenberg, 
forthcoming report). 

3. Crappies feed among aquatic vegetation in the open water and 
to some extent even at the surface. The chironomid larve occurring 


- 
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in the food are largely those which live in the vegetation along- 
shore, and the same applies to a considerable degree to the clado- 
cerans. The dragon-fly, may-fly, and damsel-fly nymphs eaten are 
those which are found among aquatic plants. The occasional high 
percentages of adult midges and midge pupe, with the presence 
of grasshoppers and moths, indicate that feeding often takes place 
at the surface. 


VARIATION IN FOOD. 


Seasonal variation in the food of the crappies in Lake Wingra is 
shown in Table 1 and in figure 2. In the spring the food is made 
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Fie. 2.—Percentage by volume of nine of the chief constituents of crappie food, so 
arranged as to show sequence throughout the year, from amphipods, with their 
rr aoe in February, to cladocerans, which attain their maximum volume in 
eptember. 


up, for the most part, of amphipods, copepods, and cladocerans. 
During the summer larve, pupz, and adults of insects are eaten in 
large quantities, but cladocerans continue to be utilized. In the 
autumn, cladocerans, small fishes, and chironomid larve are the 
chief foods. Adult crappies do not appear to feed in the winter. 
Though fishing was carried on each week with gill nets, or with 
hooks and lines, none was caught from October 14, 1916, until Febru- 
ary 14,1917 (Pearse and Achtenberg, forthcoming report). 
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On November 27, 1915, 13 crappies were caught in a commercial 
seine in Lake Monona. Six of these were empty and the other seven 
had eaten: 54.7 per cent Daphnia, 27.3 per cent Leptodora, 8.5 per 
cent Chironomus viridis larvee, 4.3 per cent C. tentans larve, 2.1 per 
cent Beetisca nymphs, 2.1 per cent /schneura verticalis nymphs, 0.8 
per cent unidentified insect larve. ‘These observations supplement 
those in Lake Wingra and indicate that the autumn food consists 
mostly of Cladocera and that little or no food is taken in winter. 

In Lake Wingra the best catches are made in the spring after a 
day or two of warm weather. Apparently the crappies do not feed 
during cold weather, but begin in the spring with the first rise in 
temperature. Knauthe (1907) has noted that carp usually do not 
begin feeding in spring until the temperature has reached 6 to 8° 
C., but after a hard winter will begin at 3 to 4° C. During the pres- 
ent investigations no crappies were caught in Lake Wingra in the 
autumn after the temperature of the water reached about 10° C. 

Though the variety in the food is rather limited, the crappie gen- 
erally feeds at various seasons on the most abundant foods. Indi- 
viduals caught at the same time and place had, as a rule, fed largely 
on the same items, and these were usually those most readily ob- 
tainable. 

A number of observations indicate that crappies feed mostly at 
night or during the early morning and evening hours. For example, 
on July 15, 1916, 10 individuals were caught in Lake Wingra be- 
tween 4 p.m. and 8 p.m. In 8 of these the stomachs were empty, 
and the other 2 contained small amounts of Leptodora. The intes- 
tines of all contained Leptodora in:the anterior portion and chirono- 
mid larvee, many chironomid pup, and Corixa in the posterior part. 
The inference in this case would be that as the midge pupe migrated 
toward the surface during the early part of the night they were 
captured by the crappies; later the Leptodoras rose and were eaten. 


TABLE 2.—Foop AND GROWTH OF SMALL CRAPPIES IN LAKE WINGRA, 1916-17. 


Num- é 3 
Aver- | Chiro- Dytis- | Dam- Am- . CaCO g 
Date. | Pe | “age | nomi | Mayfly) cia” | sel-fly | phi- | Cone |“ado | Ono” | crys- 
Frail length. | larve. ymPAS-) Jarvee. |nymphs.| poda. oe * “| tals. 
Mm. | Perct.| Perct. | Perct.| Perct. | Per ct. |Perct.|Perct.| Perct.| Perct. 
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Aug. 29.. 10 37.8 2.6 4.8 1.5 11.4 2:5) 5B Tt: 28D. cue = eee 
Noy.18:. 22. 10 47.1 ye |S Sees se oe peer (oetiess eee. 15 4356. SOs2N A s4. Soaeeeee ae 
Nov. 25..... 10 47.2 SG eee ee 1.5 115) |, 86:50) 92020 ees opens oe 
eC. 2522en 10 47.2 ote 4 |e a ee | Reese) 5 BNBi| NORA Se See ote tees cise 
Jan. 19 5 48.1 Wael cx’: Say h<||o5%b 252] toeee see 92.0 | vn deOilee 58 2/00 eee 
Jan. 27 3 AS sR 34 ¢ see: -dls < “hie nok | Bee oo ooeeee O38 58al Gs Oise «Som |sepeecce 
Heb. Wescee 7 44.5 DD. Nodes 3c fa Sdidcraa ce apes eee do.dluleeee = cele ssa 5.0 
Average . 8 43.7 8.2 4.0 <2 1.6 6.0] 56.9] 22.2 ae 


During the latter part of the year 1916 and in the beginning of 
1917, there was an opportunity to study the food and growth of 
young crappies which were captured in a small stream on the north 
side of Lake Wingra, near the west end. The results of these obser- 
vations are shown in Table 2. There was rapid growth until the 
middle of November, but no appreciable increase after that time. 
On one very cold day in the winter, January 27, 1917, 8 of the 11 
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small crappies captured were empty, which indicates that the young, 
as well as adults, may cease to eat at times during the winter. The 
most important foods for the young crappies were Cyclops, clado- 
cerans, and small insect larve. ‘The young fishes eat the same gen- 
eral classes of foods as the adults, but depend more upon Cyclops and 
cladocerans than upon insect larve. 

During the winter of 1917 two young crappies were kept in the 
laboratory in order to make observations on feeding, amount of 
food consumed, and rate of digestion, for comparison with young 
perch kept under the same conditions and simultaneously fed the 
same foods. The crappies each measured 58.5 millimeters in length 
(without tail) and had a volume of 4 cubic centimeters. The length 
of each of the perch was 62 millimeters and the volume 38 cubic centi- 
meters. At the temperatures indicated the rate of digestion in the 
crapples, as judged by the first appearance of the foods in the feces, 
was as follows: Chironomid larve, 15.2° C., 24 hours; Corethra lar- 
vee, 18° C., 24 hours; earthworms, 16.5° C., 21.3 hours. Amphipods, 
minnows, and snails were not eaten. Under the same conditions the 
record of the perch was: Chironomid larve, 18° C., 22 hours; Co- 
rethra larve, 18° C., 23 hours; earthworms, 17.5° C., 18.3 hours; min- 
nows, 16.8° C., 18.7 hours. In proportion to their own volume the 
crappies ate as follows: Chironomid larve, 12 per cent in 6 hours: 
earthworms, 5 per cent in 1 hour. The perch ate chironomid larve 
amounting to 23 per cent of their own volume in 6 hours, and 20 
per cent minnows in 2} hours. From these observations it is con- 
cluded that the rate of digestion is about the same in the two species, 
or perhaps slightly more rapid in the perch. The crappies were less 
ageressive in their feeding reactions, and ate less at a time than the 
perch. The two perch ate 31 chironomid larve in 6.3 hours; the 
crappies ate 20 of the same size in 6.3 hours. A comparison of the 
food of the adult perch and crappie is made in another paper (Pearse 
and Achtenberg, forthcoming report). The crappie feeds more on 
pelagic crustaceans and less on the small animals associated with the 
bottom than the perch. 


III. REPRODUCTION. 


Richardson (1913) describes a nest of the black crappie, found May 
2, 1911, in a pond near Havana, IIl., after the temperature of the 
water had reached about 19° C., as follows: 


It was hollowed out under the leaves of a water parsnip and surrounded 
by smartweed and bog rush (Juwnctus). Some of the eggs were adhering 
to fine roots in the bottom of the nest, but most of them were on the 
leaves of the water parsnip at a level of 2 to 4 inches above the bottom of the 
nest. The nest was guarded by a male 6 inches long, who was so gentle that 
we could reach outa hand to within 3 feet of him before he moved away. 
Eggs taken to the laboratory hatched May 8 and 4. Both eggs and newly 
hatched fry are even smaller than those of the bluegill sunfish; and the great 
transparency of the new fry, along with their small size, make it difficult to 
see them in an aquarium. 


In the spring of 1916 the ice left Lake Wingra March 26. On 
April 25 the temperature of the lake was 10.6° C.; May 138, 16°; 
May 27, 26°; June 11, 20.5°; July 20, 30°. On May 20 about a dozen 
male crappies were observed in nests along the base of a clay bank 
in one of the lagoons in Vilas Park, at the northeast corner of the 
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lake. Although careful observation was made with a water glass, no 
eggs could be seen. These nests were bare places on the bottom, 
adjacent to aquatic vegetation (fig. 3), and about 65 centimeters 
(2 feet) below the surface. Four of the males were caught on hooks 
baited with minnows. None of them was shedding milt, though all 
were nearly ripe. On the same day crappies were seen standing over 
nests at three places along the shore of the lake. 

Nine males, but no females, were caught on that date. All were 
examined for food and were found to be well filled. The data for 
the nine individuals were as follows: Length, maximum, 225 milli- 
meters; minimum, 158 millimeters; average, 193 millimeters. Food: 
Unidentified chironomid larve, 21 per cent; Tanypus carneus larve, 
1.6 per cent; Probezzia pallida larve, 0.9 per cent ; ephemerid nymph, 
0.9 per cent; Hphemerella nymph, 0.5 per cent; Cenis diminuta 
nymph, 1.7 per cent; Callibeetis nymph, 0.6 per cent; Corixa nymph, 

Ly, 0.2 per cent; Zany- 
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Vic. 3.—Section of bank of lagoon showing position of male oc iy 
crappie observed on May 20, 1916. cent ; insect pupe, 
34.9 per cent; am- 


phipods, 0.1 per cent; entomostracans, 30.7 per cent; fine sediment, 
6.6 per cent. 

The abundance and variety of the food indicates that the males 
had fed actively among the shore vegetation, and this condition 
continued throughout the spawning season. In this respect crap- 
pies appear to differ from perch, which commonly neglect to feed 
during their active breeding period. 

On May 27, 6 males, but no females, were caught. All had ma- 
ture testes, but none was shedding milt. The gonads of the 2 
females and 4 males captured on June 3 were all mature, but 
not quite ripe. On June 10 the catch was as follows: 3 mature 
females, 3 ripe females shedding eggs, 3 mature males, 3 ripe males 
shedding sperm. On June 17, 1 mature male was captured; on June 
19, 4 mature males, 1 ripe male, 1 mature female, 1 ripe female, 1 
female partly spent; June 26, 2 mature males; June 27, 3 mature 
males, 3 ripe males, 3 ripe females; July 1, 1 ripe male, 1 ripe female; 
July 3, 2 immature males, 1 ripe male, 1 immature female, 1 ripe 
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female; July 8, 2 ripe males, 5 spent females; July 15, 5 ripe males, 
5 spent females. ; 

The observations show that, in Lake Wingra, the most active 
spawning period came later in the season than at Havana, Ill., which 
is more than 200 miles farther south. It is also apparent that, in the 
present observations, spawning took place at somewhat higher tem- 
perature than those reported by Richardson (1913). Compared to 
the perch, the crappie breeds in warmer water. Perch begin spawn- 
ing when the temperature is 8 to 9° C.; crappies when it is 19 to 20° C. 

No observations were made on eggs or young in Lake Wingra 
until the latter part of July, in part on account of the turbidity of 
the water. After that, small crappies were captured at intervals 
until midwinter (Table 2). During the autumn and winter they 
were quite common in the aquatic vegetation alongshore, and after 
the lake froze over they were to be found in the mouths of the small 
streams, where the water was somewhat warmer than in the lake 
itself. In the latter habitat they were associated with other small 
fishes in the following proportions, as judged by catches with a 
dip net: Pomowis sparoides, 384; Pimehales notatus, 27; E'ucalia in- 
constans, 13; Lepomis incisor, 11; Fundulus diaphanus menona, 11; 
Labidesthes sicculus, 5; Micropterus salmoides, 2; Ameriurus nubu- 
losus. In the mouth of the particular stream where observations 
were made crappies were the most abundant fishes. 


IV. MIGRATIONS. 


Judging from the catches in gill nets and on hooks*® the crappies 
are active in Lake Wingra from the middle of February until the 
middle of October. In autumn, after the water temperature had 
fallen to about 10° C., they were no longer captured by either method 
of fishing in places where they had been more or less common 
throughout the warmer months. This may have been because the 
crappies did not move about, because they collected in one or more 
schools which did not happen to be encountered, or because they 
remained in places where no fishing was done. 

Twice during the winter (Dec. 30 and Jan. 20) an adult crappie 
was seen in the shallow mouth of a stream (7.5° C.) at the north- 
west corner of the lake. These were the only adult individuals 
observed in Lake Wingra from October 14, 1916, to February 10, 
1917, though fishing was carried on each week. When crappies began 
to bite in the spring, they were caught in only one locality for the 
first two weeks—over a hole about 30 feet deep, where a hydraulic 
dredge had worked during the preceding summer. Despite the 
occasional individuals observed in shallow water, the evidence ap- 
pears to indicate that the majority of the crappies descend into the 
deepest regions of the lake in the autumn, and that they remain 
there in comparative inactivity throughout the winter. In the 
spring they return to shallower water, where they remain during the 
summer. 

Apparently crappies often swim in small schools during the sum- 
mer, particularly just before the spawning season. June 10, 1916, 
between 5 and 7.15 a. m., on the south shore of Lake Wingra, a man, 


‘@ For details of these catches, see Tables V and XXXII in a paper by Pearse and Ach- 
tenberg soon to be published by this Bureau. 
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fishing from a drifting rowboat with three hooks baited with min- 
nows and whitebait, caught 52 Pomowis sparoides, 1 Lepomis incisor, 
1 Lepisosteus osseus, in an area about 100 metérs wide and 400 meters 
long, where the depth was 2 to 3 meters. At the same time only 
four crappies were caught with similar equipment 300 meters west. 
At other times the catches on those areas under similar circumstances 
never exceeded five crappies. On May 20, 1916, four male crappies 
were caught in a few minutes; they were all on the same side of the 
gill net, within an area of 4 feet square. Apparently they had been 
swimming along together. There were other occasions when crappies 
seemingly swam in schools, but there were also many times when 
they were caught singly. 


V. ENEMIES AND PARASITES. 


Compared with the perch, the crappie is relatively free from para- 
sites (Pearse and Achtenberg, forthcoming report). Though the 
perch in the Wisconsin lakes are heavily infested with proteocephalid 
larvee, distomes, nematodes, and acanthocephalans, the crappies are 
generally free from such parasites. Of the 276 crappies examined, 
only 11 carried parasites, and the occurrence of all is given in the 
following list: 


September 17, 1915; southeast corner of Lake Monona; crappie, 116 milli- 
meters long; nematodes in the intestine. 

October 27, 1915; Lake Wingra; two crappies, 48 and 38 millimeters long, 
respectively, both with nematodes in the intestine. 

May 13, 1916; Lake Wingra; ripe female, 146 millimeters long with nematodes 
in intestine; young male, 112 millimeters long with cysts along whole length of 
intestinal wall. . 

May 13, 1916; University Bay, in Lake Mendota; male, 200 millimeters long; 
a trematode in intestine. 

June 10, 1916; Lake Wingra; female, 160 millimeters long; cysts along in- 
testine. " 

July 3, 1916; Lake Wingra; immature male, 112 millimeters long; tapeworm 
cysts on intestine. 

August 20, 1916; male, 170 millimeters long; nematodes in intestine. 

November 26, 1916; crappie, 44 millimeters long; proteocephalid * tapeworm 
cysts along intestine. . 

January 1, 1917; open stream west of University of Wisconsin; crappie, 58.5 
millimeters long, a leech, Piscola punctulata attached to body. 

Summary: Intestinal nematodes, 5; intestinal trematode, 1; cysts in peri- 
toneum along intestine, 4; leech, 1. 


VI. GENERAL DISCUSSION. 


Though perch exceed crappies in numbers in Lake Wingra, they 
do not attain maximum growth.? The crappies are large and, in 
proportion to their greater sizes, abundant. Evidently the small, 
shallow lake is not a favorable habitat for the perch, but is satisfac- 
tory for the crappie. The differences between the two species may 
be summarized by stating that: (1) The perch feeds more by day 
and eats less of pelagic crustaceans than the crappie; (2) the perch 


a 


«Thanks are due to Dr. George R. La Rue, who identified these. _ : 

b The complete data for line and gill net catches have been given in a previous paper 
by Pearse and Achtenberg, which is expected to be published shortly by this Bureau. 
Judged by the catch per hour on hooks baited with minnows, the larger fishes are pres- 
ent in Lake Wingra in the following ratios: Perch, 145; crappie, 94; bluegill sunfish, 
79; largemouth black bass, 3; pumpkinseed, 3; gar, 1. From the catch per hour in gill 
nets the following ratios were obtained: Perch, 307; bream, 32; crappie, 20; bluegill 
sunfish, 17; dogfish, 16; pumpkinseed, 12; pickerel, 9; carp, 7; smallmouth black bass, 
5; largemouth black bass, 4; black bullhead, 2; gar, 1. ” 
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feeds on or near the bottom; the crappie finds its food among the 
shore vegetation or in the opén lake; (3) the perch fasts more or 
less during the hot weather and while spawning; the crappie ap- 
parently eats throughout the summer, but takes little or no food dur- 
ing the winter; (4) the crappie spawns later in the season, when 
the water is warmer; (5) the perch has many parasites; the crappie, 
few. 

The crappie is better suited to shallow lakes than the perch, be- 
cause its normal activities are not interfered with by high tempera- 
tures, and it is thus able to breed and feed when food is most abun- 
dant. Its habits of feeding at twilight or during the night help in 
avoiding the unfavorable conditions associated with the warmth of 
midsummer. Its greater immunity to parasitic infections also en- 
ables it to live in the shore vegetation with less danger. 


VII. SUMMARY. 


1. This paper attempts to compare the habits of the black crappie 
with those of the perch, with the purpose of ascertaining why the 
former is better suited to shallow lakes and the latter to deep lakes. 

2. The food of the crappie consists chiefly of insects, particularly 
immature stages, entomostracans, amphipods, and fishes. 

3. In spring amphipods and entomostracans are the chief items in 
the dietary. During the warmer months crappies feed largely on in- 
sect larvee, pupe, and adults, and on cladocerans. In winter adult 
crappies take little or no food in Wisconsin lakes. 

4. Feeding is most active at night, or in early morning and evening. 

5. Young crappies feed for the most part on copepods, cladocerans, 
insect larvee, and amphipods. During their first season they increase 
rapidly in size until the temperature of the water falls to about 4° C., 
but grow very little during the winter. . 

6. The rate of digestion in the crappie is about the same as in the 
perch, but less food is eaten at a time and feeding is more deliberate. 

7. In southern Wisconsin lakes crappies spawn after the water 
temperature has reached 19 to 20° C., or more; while the perch 
spawn earlier, when the temperature is 8 to 9° C. 

8. During the winter crappies remain in deep water and are com- 
paratively inactive. In spring they come inshore and remain in 
shallow water throughout the summer. 

9. Crappies have few parasites when compared with perch. 

10. Though perch are more abundant than crappies in the shallow 
lake investigated, they do not attain large sizes. Crappies are large, 
and, considering their larger sizes, relatively abundant. 

11. Crappies are better suited to shallow lakes than perch, because: 
(1) They can better endure high temperatures; (2) their feeding 
habits enable them to secure food more easily; and (3) they are less 
subject to infection by parasites. ; 
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CRAB INDUSTRY OF CHESAPEAKE BAY. 


By E. P. Cuurcutt1, Jr., Assistant, U. S. Bureau of Fisheries. 


GROWTH AND SIZE OF THE INDUSTRY. 


The blue crab (Callinectes sapidus) is the only species of crab found 
in Chesapeake Bay which has so far proved to be of commercial 
importance. The catching and preparing for market of this crusta- 
cean has given rise to an industry which, at the present time, embraces 
almost the entire bay in its scope. The crab of Chesapeake Bay was 
first put on the market in the year 1873 or 1874, shipments of soft 
crabs being made by Capt. John H. Landon, from Crisfield, Md., to 
the firm of John Martin, of Philadelphia. The hard-crabbing 
industry was initiated in 1878 by James McMenamin, who opened a 
plant at Hampton, Va., for.canning the meat of the hard crab. The 
firm which he founded is still in operation, constituting the oldest 
existing crabbing firm in Virginia, if not in the whole bay. 

Some trouble was at first experienced in finding a market for the 
crabs and the meat. Crabs were, to most persons, an unknown form 
of food and were even considered by many to be poisonous. Express 
agents and railroad employees, whose daily run took them through 
Crisfield, became familiar with the edible qualities of the soft crab 
and assisted in arousing the interest of fish and game dealers of the 
larger cities, such as Baltimore, Philadelphia, and New York. The 
Hampton firm carried ona very extensive advertising campaign. By 
these means the use of the crab as a food gradually spread until crabs 
and crab meat are now found in most of the important markets. 

At first the soft crabs were shipped in heavy boxes which made the 
express charges high. No ice was used and consequently at least 
one-half of the crabs died en route. Mr. Martin, mentioned above, 
suggested that ice be packed about the crabs. A method of placing 
the crabs in trays in the boxes was devised, in order that those in 
any part of the box might be examined without disturbing the 
remainder. The present style of trays and boxes was introduced in 
1884 by Isaac Tawes, of Crisfield. 

Soft crabs were first caught by the use of hand or dip nets. Old 
oyster dredges then began to be employed, in a manner similar to that 
used in dredging for oysters. Next a special form of scrape without 
teeth was invented. The iron-mesh bag was replaced by one of cotton 
mesh, the patent for which was held by L. Cooper Dize, of Crisfield. 
This form of apparatus came into general use and is one of the chief 
means of taking soft crabs at present. The haul seine was formerly 
often employed in catching crabs but its use now is confined to a few 
localities in the northern part of the bay. No licenses were issued 
for its use in 1916. The shedding of crabs in floats began very 
shortly after the beginning of commercial catching. The style of 
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floats used was about the same as that in vogue at present. Attempts 
were made to confine immature hard crabs in pounds of various sorts 
until they became peelers and then to allow them to shed. This 
method was found to be impracticable, as it was necessary to handle 
the crabs too often.? 

The use of the trot-line, principally in taking hard crabs, has been 
racticed since the inception of the industry. The dredge began to 
e employed in taking hard crabs at some time between 1900 and 

1905. 

Since its inception in the early seventies until 1901, the expansion 
of the crab industry in size and importance proceeded steadily. 
During the seven-year period from 1901 to 1908, the volume of the 
industry more than doubled, the catch increasing from 21,530,076 
pounds of crabs in 1901, to 45,456,000 in 1908. No further figures 
relative to the size of the catch are available until 1915 is reached. 
In that year, at the close of this seven-year period, the catch amounted 
to 50,343,268 pounds, an increase of only about 5,000,000 pounds in 
comparison with an increase of about 24,000,000 pounds between 
1901 and 1908. These facts and other data relative to the develop- 
ment of the crab industry are presented in concise form in the follow- 
ing table: 


CoMPARATIVE STATISTICS OF THE CRAB PRODUCT OF MARYLAND AND VIRGINIA FOR 
Various YEARS FROM 1880 To 1915. 


Maryland. 
Years. 
. Crabs, hard. ' Crabs, soft. Total. 
Pounds. Value. Pounds. Value. Pounds. Value. 
1880 1, 166, 667 6, 850 c (¢ 1, 166, 667 $46, 850 


; (c) ) 
36,969 | 1,636,530 | $133,788 | 4,394,168 | 170,757 
37,438 | 2,208,829 | 161,331 | 4,883,504] 198, 769 
31,723 | 4,056,110 | 228,690 | 6,444,209] 260, 413 
37,460 | 4,828,872 | 266,256 | 7,605,770] 303,716 
39,949 | 4,115,879 | 177.637| 9,449,195] 217,586 


1OOTy 2 ee AN SOAS. BA SEAS eee 9, 824, 793 85,884 | 4,303,582 | 202,563 | 14, 128,375 288, 447 
1904.3 - ope eas Shes betes eee 12, 665,282 | 168,996 | 5,732,865 | 189,851 | 18,398, 147 358, 847 
GUS ae cade tare sysaie coe Seco eres 12,786,000 | 124,000} 7,587,000 | 195,000 | 20,373, 000 319, 000 
ISIE. Re. LST OBS 22,491,675 | 335,375 | 7,602,207 | 329,276 | 30,093,882 | 664, 651 
Virginia. 
Years. a a eS on See Grand total. 
Crabs, hard. Crabs, soft. Total. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. | Value. 
18800 2. cee 2,139,200 | $32, 088 c (c) 2, 139, 200 2,088 | 3,305, 867 | $78, 938 
Leste... | eee 626, 820 15, 479 (c) (c 626, 820 15,479 | 5,020, 988 | 186, 236 
Sha tee 956, 843 24, 669 (c) (¢ 956, 24,669 | 5,840,347 | 223, 438 
TROY ot kene oe ee 2, 584, 794 28, 210 440,310 | $26,054 | 3,025, 104 54, 264 | 9,469, 313 | 314, 677 
1s oie Ss 2, 208, 071 32, 683 585, 95 29,379 | 2,794, 027 62, 062 | 10,399, 797 | 365, 778 
1807. eecoo Mees 5,331,398 | 28,331] 1,068,116] 39,914] 6,399,514] 68,245 | 15,848, 709 | 285, 83 
160i Se ees 6, 113, 277 52, 863 » 288, 424 65,972 | 7,401,701 | 118,835 | 21,530, 076 | 407, 282 
1904b a feces! Ee 10,356,052 | 179,575 | 1,910, 654 92,909 | 12, 266, 706 , 484 | 30, 664, 853 | 631,331 
WGN Rid 6 se es 23.001,000 | 239,000] 2,082, 000 87,000 | 25,083,000 | 326,000 | 45, 456,000 | 645, 000 
AVISLLES ED 18,765,148 | 242,754 | 1,484,238] 74,402 | 20,249,386 | 317,156 | 50,343, 268 | 981, 807 


a The facts cited concerning the early history of the soft-crab industry were obtained from ‘‘The Crab 
Industry of Maryland,’ W. A. Roberts, Report of the Bureau of Fisheries, 1904, PP. 423 and 424, 

b From Annual Report of the Commissioner of Fisheries for Fiscal Year Ended June 30, 1916, p. 64. 

ce Statistics not available. 

d The statistics for 1908 are from data published by the Bureau of the Census. 
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The Annual Report of the Commissioner of Fisheries for the fiscal 
year ended June 30, 1916, shows that, in 1915, there were 10,290 
persons engaged in the industry, the invested capital amounted to 
$852,777, and the value of the catch was $981,807. 

The statistics collected during the course of the present investiga- 
tion, and quoted below, present certain details of interest concerning 
the size of the crab industry in 1916. 


Licensed crabbers. Catch. 
Dip net 
States. pct Dealers. 
a os Dredge. Hard. Soft. Total. 
scrape. 
Number.| Number.| Numher.| Pounds. Pounds. Pounds. 
Maryland oct 22.22 -secs-secsseces. 23, G18 |e 62555 ace 221 | 21,334,500 | 6,637,610 | ¢ 27,972,110 
Winpiniae procs: tle .decesesei ese b1,055 83 49 | 16,343,010 | 1,234,140] 17,577,150 
120) 57 11, Se, pee eS Ee 4,673 83 270 | 37,677,510 | 7,871,750 | 45,549, 260 


a These figures represent 894 dip net, 1,661 trot-line, and 1,063 scrape licenses. 

b Dip net, trot-line, and scrape crabbers are not licensed separately in Virginia. 

e The figures for the catch in Maryland are based in part on estimation, as it was found to be impossible 
for the author to visit all the smaller crab dealers, owing to the demands made upon his time by the more 
important features of the investigation. 

Although the figures given in the preceding table for Maryland are 
based in part on estimation, it is felt that they represent the true con- 
ditions fairly accurately. The entire number of crab houses was 
known and the catch handled by the smaller houses, which were not 
visited, was estimated from that handled by houses of about the same 
capacity which were visited. It is safe to say that the catch in 1916 
was smaller than that secured during 1915. 


CRABBING GROUNDS AND LOCATION OF DEALERS. 


The number of crabbers found at the different grounds furnishes 
something of an index of the relative abundance of crabs existing at 
that place and of the general adaptability of the region to their 
capture. For that reason, data showing the number of crabbers and 
crab dealers licensed during 1916-17 in the several tidewater counties 
of Maryland and Virginia are presented in the following table. The 
counties in the respective States are arranged in the order of the num- 
ber of crabbers in each, those having the most being placed first. 


LicENSED CRABBERS AND DEALERS IN MARYLAND AND VIRGINIA, 1916-17. 
MARYLAND. 


Licensed crabbers. 
Counties. oe | EEE 
Dip net. | Trot-line.| Scrape. | Total. 


Number. | Number. | Number. | Number. | Number. 
375 97 97 


SOG CHS Ee ae 2 5 SOS aaa te a ae 829 1,301 
Dorchester 1 423 180 729 21 
Anne Arundel 116 452 53 421 9 
DAs SRS SEE ESE Ee ah a ern dene ses 310 1 312 20 
ijl Dace el a BE ees PERE GR Cay ee by 138 FTSZ Weposerected 270 12 
IGRIP AUTEN otc ek Ot 55. eee ded ble Ree a ae 10R Wesco ts 195 8 
USBI iS olen, eer eS CASS Ee 8 47 iTS ol Aen oe 160 3 
Crlvnrinmeeine: 059.26 b loose. Joes ee es 89 Skiers 235 92 10 
LESPAEP LSNE 2 Fo eR Ra alc erg SEE” yl lite A ali GOs Mae Gai ece sees 
Batimenernipe ses Shc 2 ie eit Oe) eps Pes ere or Shp Pee ela B 33 38 
"Wi0reestene wae StS 88 eh ee bo ee AE ke Danie See 24 2 
Charles! aerate: sek e RE A ee 2 TO: | seneeee 12 1 
WWicomicge perenne So. sk cr evece coe been eh tana Bete Gra Aecco. Gel 33. Sete 
PRovalteeee eee ae see sven coon coabcncekeee 894 1,661 1, 063 3,618 221 
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LICENSED CRABBERS AND DEALERS IN MARYLAND AND VirGintA, 1916-17—Contd. 


VIRGINIA. 
T.icensed crabbers. 
Counties. Dip net, Dealers. 
a Dredge. | Total. 
scrape. 
Number. | Number. | Number. | Number 

ACCOMAG! oe prewar ee ee ccecicin a xt tae Ame ee ee eee ae yl eR 40: 13 
Nortitati berland 2 sic. este esis neo cnrg Ss ssa ee ent 200 |b cock tects 200). S caeee 
liza bet Clty cccc cnt acct each cows sews cr ci sacle aie mecca thee Samrat 59 57 116 16 
WON re ke 5 eee cee ee ee eee cae DAs Sess Sea Re ek es ae 78 18 OGL fso.ee see 
INGEIOES cece. cece ceensee chan sondaan se ae cee een ate 59 1 60 11 
Manesster? 22. sa8asett a - -ebesu-eeo . qaue tees a aaa ae Seen §8iJeecesa- ass 53: | ecceeens 
RERTR EWS S is ae Se ese BS, SS ee sete aoe =. dean eclogeeeeee 40 6 AG | Ret yao 
Westmoreland: es. 86. Seo oeess tei b ect See name woe C2 beep taal ae 44 |. uae 
Middlesexes aoc.csancecta- sates eak tac ee eee een tees Soren eemee BO est saseece Sth Bae eke 
INonihamptonies..ce 2-2 hae se te toa=- ee 37 1 38 b2 
IGIGUCESEED = =e ae aee ene oan ero e aisle eee oe ee eat ate ete yt eee 20 ost aoe oe 
ing ‘and: Queen: = 2-.----2+--ees-cee corer na> == 2s see LET ae Ra 19 c2 
Princess‘ANNG.. <2 2. an acest eee eee ee ee eee Beene ae Sih. see eee Sicantdek=. 
Isle of Wight.......-----2-05 05-22 2-525 teense sb ocecne--5-see5 iy eens dee i ee Se 
otal o2%2: SS. dexcic RS ace passe ees BE aeteens seseaas 1,055 83 1, 138 49 


a Also one at Franklin City, on the ocean side. 
b There is 1 crab house at Willis Wharf, Va., on the ocean side, outside the scope of this report. 
c Both are located at Westpoint, just over the line in King William County. 


The relative importance of the different regions of the bay to the 
crabbing industry is worthy of discussion insome detail. For thesake 
of convenience, the county will be taken as the geographical unit. The 
tidewater counties of the Eastern Shore, beginning with the most 
southerly, will be considered first. The treatment of the counties of 
the western shore, beginning at the north, will then follow. It must 
be borne in mind that all figures showing the number of crabbers 
and crab houses are for the years 1916-17. 


NORTHAMPTON COUNTY, VA. 


There are in this county 37 crabbers, 1 dredge boat, and 2 crab 
houses, both located at Cape Charles City. No meat is picked out 
at these houses, but about 10,000 barrels of crabs are bought and 
shipped each year. During the winter they handle a portion of the 
dredge-boat catch of the southern part of the bay, shipping largely to 
Crisfield by the New York, Philadelphia & Norfolk Railroad. In this 
way the dealers of Crisfield are brought into competition with those 


of Norfolk and Hampton for the dredge-boat catch. Dredging is car- | 


ried on during the winter months throughout the whole of the lower 
part of the bay, from the capes to about the latitude of the northern 
end of this county on the Eastern Shore, and the northern extremity of 
Mathews County, Va., on the western shore. The deeper waters of 
this part of the i afford a fine field for dredging operations during 
the winter, since the crabs migrate in great‘numbers to this region in 
the fall and lie on the bottoms until spring. 

The trot-line crabbers of the county work largely in the coves and 
creeks of the western side and sell to the firms at Cape Charles or haul 
their catch inland to stations on the New York, Philadelphia & Nor- 
folk Railroad and ship directly to northerly points. There is no soft- 
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crabbing industry in the county, as immature crabs are not found in 
sufficient quantities. Most of them go farther north to shed. 


ACCOMAC COUNTY, VA. 


This county has 409 crabbers and 13 crab houses, the latter being 
located at points along the western side, at Deep Creek, Chesconnessex 
and Saxis, and on Tangier Island. No meat is picked out, but some 
hard crabs are shipped alive. The bulk of the effort is directed to the 
soft-crabbing industry. 


SOMERSET COUNTY, MD. 


This county has 1,301 crabbers, 829 of whom use the scrape, and 97 
crab houses, 52 of which are located at Crisfield, the remainder send- 
ing their product either to Crisfield or to Deal Island, in this county. 
Part of the houses located in this county handle only hard crabs; 
5 at Crisfield remain open all winter, using crabs which have been 
dredged in Virginia waters. Some handle only soft crabs; many 
handle both hard and soft. While immense numbers of hard crabs 
are shipped from this county, it is the home of the soft-crab industry. 
The best crabbing bottoms of the bay include those underlying the 
waters extending from the vicinity of Onancock, Va., situated at the 
southern extremity of Pocomoke Sound, northwest to Tar Bay, which 
is about midway of the western side of Dorchester County, Md. This 
expanse includes Pocomoke Sound, Tangier Sound, the mouths of the 
Wicomico and the Nanticoke Rivers, Fishing Bay, Honga River, and 
Tar Bay. The waters of these bodies include scores of the mouths of 
rivers, small bays, coves, and inlets of Accomac County, Va., Somer- 
set County, Md., a small portion of Wicomico County, Md., and the 
southern part of Dorchester County, Md., on the east and north; and 
of Tangier Island, Va., Smiths, South Marsh, Hollands, Billy, and 
Hoopers Islands, Md., on the west. On the grassy bottoms under- 
lying these waters young crabs congregate in vast numbers to shed, 
and a remarkably fertile crabbing field is afforded. The bottoms of 
this locality are those on which the scrape may be used to best advan- 
tage, because of their comparative smoothness. Hight hundred and 
pastas of the 1,063 crabbers using scrapes are located in Somerset 

ounty. 

Crisfield, located in the southern part of this county, on the little 
Annemessex River, is the center of the soft-crab industry of the world. 
It receives most of the soft-crab catch from Pocomoke and Tangier 
Sounds, and practically all the soft-crab catch from the western shore 
of Virginia. It also receives the hard-crab catch from a large part of 
Pocomoke and Tangier Sounds, in addition to quantities Se in 
from a distance. Its shipping facilities consist of a daily boat to 
Baltimore and good train service. 

Deal Island, at the northern end of Tangier Sound, is the second 
shipping point in importance in Somerset County. It has only 9 crab 
houses, however, 4 of which pick out the meat. Its only outlet to 
market is a daily boat to Baltimore. . It receives a large part of the 
irs from the southern part of Dorchester County, which lies to the 
north, 
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WICOMICO COUNTY, MD. 


This county has 6 crabbers, but no crab houses. The crabbing 
grounds are the mouths of the Wicomico and the Nanticoke Rivers 
and the catch goes to Deal Island. 


DORCHESTER COUNTY, MD. 


There are in this county 729 crabbers and 21 crab houses, the pro- 
rietors of the most of which are engaged in shedding out soft crabs. 
hose in the southern part send most of their product to Deal Island, 

though afew ship from Wingate, on the Honga River, as the Baltimore 
boat touches there. Those at the north, on the Little Choptank and 
the Choptank Rivers, ship to Cambridge, in Dorchester County, and 
to Oxford and Bellevue, in Talbot County. There is one picking 
house, which closes in the winter. 


TALBOT COUNTY, MD. 


This county has 312 crabbers and 20 crab houses. The crabbing 
grounds are in the coves of the mouth of the Choptank River at the 
south and Eastern Bay and its tributaries on the north. The houses 
are located on these waters; on the south the shipping points are 
Oxford, Bellevue, Neavitt, and Tilghman. Five Daeg ie: are 
located at Oxford and one at Bellevue. None of these operate during 
the winter. The town of Oxford stands second in Maryland in the 
amount of crab meat picked out, being exceeded in this respect 
only by Crisfield. The shipping points on Eastern Bay are Claiborne 
and St. Michaels, 3 picking houses being located at the latter point, 
none of which operate during the winter. The Baltimore, Chesapeake 
& Atlantic Railroad from these points connects by ferry with Balti- 
more. One crabber in this county was using the scrape in 1916. 


QUEEN ANNE COUNTY, MD. 


There are in this county 195 crabbers and 8 crab houses. The 
crabbing grounds are in the northern part of Eastern Bay on the 
south ait in Chester River on the north; the principal shipping 
center is Queenstown on the Chester River, its shipping facilities 
being a Baltimore boat three days a week and the Maryland, Dela- 
ware & Virginia Railroad, connecting by ferry with Baltimore. 
Other small mare points are found up the Chester River. There 
are no picking houses, hard and soft crabs being shipped alive. 


KENT COUNTY, MD. 


There are here 160 crabbers and 3 crab houses. These houses ship 
hard and soft crabs alive, but no meat. The crabbing grounds are 
in the Chester River, the main shipping point being Rock Hall, 
which has service by the Baltimore boat three times a week. 

There is no commercial crabbing carried on north of Kent County 
on the east and Baltimore on the west. Pooles Island, at the southern 
extremity of Harford County, is practically the northern limit of the 
crabbing industry of Cheahpenite Batt , 
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BALTIMORE COUNTY, MD. 


This county has 63 crabbers, but no crab houses; most of the 
persons licensed crab for pleasure or are the proprietors of resorts 
or ‘‘shores”’ in the vicinity of Baltimore. 


BALTIMORE CITY, MD. 


Baltimore has 33 crabbers, practically all of whom are crabbing 
for sport. There are 38 crab houses which obtain their crabs from 
shipping points down the bay; most of these sell soft and hard 
crabs and meat prepared at points below, Baltimore being the final 
market for a certain proportion of the crabs obtained in the bay. 
There are a few picking houses, some of which remain in operation 
all winter, using crabs which have been dredged in Virginia waters. 


ANNE ARUNDEL COUNTY, MD. 


This county has 421 crabbers and 9 crab houses, 3 of which pick 
out the meat, closing in the winter. The crabbing grounds are in the 
South and the Severn Rivers and the inlets of the eastern side of the 
county. The scrape is used to some extent here, this being the only 
county on the western shore in which this implement is used. The 
3 picking houses and 1 soft-crab house are located at Annapolis. 
The other 5 crab houses are engaged in shedding crabs and shipping 
living hard crabs, and are located at various small places along the 
eastern side of the county, 1 being at Fairhaven at the southern 
extremity. 


CALVERT COUNTY, MD. 


There are here 92 crabbers and 10 crab houses, 4 or 5 of the latter 
being located at Solomons Island, at the mouth of the Patuxent 
River. There are no picking houses. The main crabbing grounds 
are in the Patuxent River, as the eastern shore of the county has 
few inlets. The main shipping points are Solomons Island and 
Broomes Island, farther up the river, living hard and soft crabs being 
shipped. A very few crabs are shipped from Coves Point on the 
eastern side of the county. 


CHARLES COUNTY, MD. 


This county has 12 crabbers and 1 crab house from which are 
shipped live hard and soft erabs. The crabbing grounds are the 
Potomac River. 


ST. MARYS COUNTY, MD. 


There are in this county 270 crabbers and 12 crab houses. Only 
live hard and soft crabs are shipped. The crabbing grounds are 
Patuxent River on the north and the Potomac on the south. Some 
of the persons licensed to operate crab houses in this county reside 
in Crisfleld and send run boats to St. Georges Island, on the southern 
side of this county, to take the catch to Crisfield. Some crabs are 
ea out at Millers Wharf on St. Marys Bay and shipped to Baltimore 

y boat. 
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The crabbing industry in this county and that of Westmoreland, 
Northumberland, Lancaster, Middlesex, and Mathews Counties, Va., 
is greatly hampered by the entire lack of railroad facilities in any of 
the counties and by the very inadequate boat service. The Baltimore 
boats touch at points in these counties only three times a week. The 
bulk of the crabs have to be taken to Crisfield by run boats. If 
transportation facilities could be improved, the size of the industry 
could doubtless be much increased in this region. 


WESTMORELAND COUNTY, VA. 


There are here 44 crabbers and no crab houses. The ecrabbin 
grounds are the Potomac River, most of the catch going to Crisfield. 


NORTHUMBERLAND COUNTY, VA. 


There are in this county 200 crabbers, but no crab houses. The 
crabbing grounds are the Potomac, the Great Wicomico, and smaller 
rivers. Nearly all the catch goes to Crisfield. This is one of the 
important counties in the crab industry, the catch of soft crabs 
being quite large. 

LANCASTER COUNTY, VA. 


This county has 53 crabbers. There are no crab houses. The 
crabbing grounds are the Rappahannock River, on the south. The 
catch is sent to Crisfield. 


MIDDLESEX COUNTY, VA. 


There are here 39 crabbers, but no crab houses. The crabbing 
erounds are the Rappahannock on the north and the Piankatank 
River on the south, the catch being sold to Crisfield. 


. MATHEWS COUNTY, VA. 


This county has 46 crabbers and 6 dredge boats. There are no 
crab houses. The main crabbing grounds are the Piankatank River 
on the north, the coves and inlets of the bay on the east, and Mob 
Jack Bay on the south. The dredge boats operate in the entire lower 
part of the bay. Their catch is taken directly to Hampton, Norfolk, 
or Cape Charles. The soft-crab catch, mostly taken from the Pianka- 
tank, goes to Crisfield; the trot-line catch of hard crabs from Mob 
Jack Bay is taken by run boats to Hampton. 


GLOUCESTER COUNTY, VA. 


There are here 29 crabbers, but no crab houses. The main crabbing 
grounds are the Mob Jack Bay on the east and the York River on 
the southwest. No soft crabs are handled. The trot-line catch is 
sold to run boats from Hampton. 


KING AND QUEEN COUNTY, VA. 


This county has 19 crabbers, but no crab houses, the catch going 
to 2 crab houses at Westpoint in King William County, Va. The 
crabbing ground is the York River. . 
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YORK COUNTY, VA. 


There are here 78 crabbers and 18 dredge boats. There are no 
crab houses. The main crabbing grounds are the York River and 
Poquoson Bay on the northeast and Back River on the south, the 
dredge boats operating in the lower part of the bay. No soft crabs 
are handled, the entire catch of hard crabs going to Hampton, Nor- 
folk, and Cape Charles. 


ELIZABETH CITY COUNTY, VA. 


This county has 116 crabbers, 57 dredge boats, and 16 crab houses. 
The main crabbing grounds are the Hampton Roads on the southeast 
and Back River on the north, the dredge boats operating in the lower 
part of the bay. This county leads by far in the number of dredge 
boats, which operate during the winter months and sellto Hampton, 
Norfolk, and Cape Charles. One crab house is located at Phoebus 
and the rest at Hampton. All are picking houses and remain open 
for the most part throughout the year. A few close during a part of 
the summer when the season is slack, owing to the falling off in the 
supply of crabs during the month of August especially. This has 
been emphasized by the institution of a closed season on sponge- 
bearing crabs during July and August. There is no soft-crab industry 
in this county, since the bulk of the crabs caught here are adults. 
Hampton is the center of the hard-crab industry. More crab meat 
is picked out and shipped from this city than from any other on the 
bay. The adult crabs, especially the females, migrate in great 
numbers to the lower part of the bay in the fall. By the use of the 
trot-line in the summer and the dredge in the winter, hard crabs are 
obtained in sufficient quantities to enable the houses to operate 
throughout most of the year. 


ISLE OF WIGHT COUNTY, VA. 


This county has 1 crabber, the crabbing grounds being the James 
River. 
NORFOLK COUNTY, VA. 


There are here 60 crabbers, 1 dredge boat, and 11 crab houses. 
The last are located at Norfolk and Portsmouth, but only 3 or 4 are 
of any importance, and these remain open throughout the year; all 
are picking houses. There is little local soft-crab trade. The crab- 
bing grounds are the James River, Hampton Roads, and Lynnhaven 
Roads, all on the north. 


PRINCESS ANNE COUNTY, VA. 


This county has 8 crabbers, but no crab houses. The crabbing 
oe are Lynnhaven Roads on the north. The catch goes to 
orfolk. 


SUMMARY. 


Hard crabs are caught and sold, in general, throughout the extent 
of the bay from the Capes to Baltimore. About as many are handled 
in Maryland as in Virginia. The center of the hard-crab industry in 
Maryland is at Crisfield, although the trade in hard crabs in Maryland 
is more evenly distributed among the different towns than in Virginia. 
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In the latter State, Hampton stands by far in the lead, handling more 
hard crabs than any other one point on the bay and at least three- 
fourths of the hard crabs shipped from Virginia. The congregation 
of the adult crabs upon the bottoms of the lower bay, during the 
winter, furnishes sufficient material to enable the houses at Hampton, 
ee Portsmouth, and Cape Charles to operate during most of 
the year. 

The soft-crab industry is engaged in from Accomac County, Va., 
on the Eastern Shore, and the Piankatank River on the western, 
northward as far as Baltimore. Crisfield is the center of this industry, 
being favored with very adequate shipping facilities, and located on 
the best soft-crabbing grounds of the bay, viz, Tangier and Pocomoke 
Sounds. 

SEASONS. 


SOFT CRABS. 


Since soft crabs are obtained only as a result of the molting of the 
young at the successive stages of growth and since this process takes 
place only during the warmer months, the soft-crab season occurs 
during the late spring, summer, and the early fall. In Virginia waters 
the season usually opens about the first of May or a little earlier, 
depending on the state of advancement of the spring. Crisfield firms 
begin taking the catch of the western shore of Virginia and of Tangier 
Island two or three weeks before soft crabbing is begun in Maryland 
waters. Soft crabbing usually ceases about the last of July or the 
middle of August in these Virginia counties, owing to the heat and 
the poor transportation facilities. During very hot weather, the 
soft crabs and peelers will not stand being kept until the day for the 
Baltimore boat, or the extra day involved in carrying them to 
Crisfield. The season usually closes in the latitude of Crisfield about 
the first or the middle of October. In the more northerly latitude 
of Annapolis and Baltimore, the season opens somewhat later than 
at Crisfield and closes earlier, extending from about the first of June 
to the middle of September or the first of October. 


HARD CRABS. 


The catching of hard crabs in Maryland waters is limited by law 
to the period between May 1 and November 1. This practically 
coincides with the natural trot-line season in this latitude. As the 
use of the trot-line depends on the seizing of the bait by the crab, 
this method of catching can not be practiced during the winter 
months, when the crab is numb and inactive from the cold. The 
law does not forbid the Maryland firms handling crabs which have 
been taken from the waters of Virginia. Five picking houses at 
Crisfield and a few at Baltimore remained opened during the winter 
of 1916-17, depending almost entirely upon the catch taken in 
Virginia waters by the dredge boats. A-few crabs are taken In 
Maryland waters when dredging for oysters. These are allowed to 
be sold, as it is thought by those engaged in the industry that crabs 
so taken during the cold weather would die if thrown back into the 
water and would thus be wasted. Most of the crabs, however, 
migrate toward the lower part of the bay during the fall, and con- 
sequently not many are found in Maryland waters during the winter. 
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In Virginia the hard-crab season extends throughout the entire 
year, with the exception of a closed season during July and August 
on sponge-bearing crabs. The weather is of sufficient mildness to 
admit of trot-line catching being engaged in from about the first of 
April until the middle or last of November. In 1916 there were no 
crabs of any consequence taken by the trot-line at Hampton after 
December 1. The temperature of the water at that time was about 
48° F. Catching by this method had ceased two or three weeks 
earlier farther up the bay. No crabbers were found using the trot- 
line in Mob Jack Bay after November 10 during the year under 
discussion. Catching with the trot-line began during the first week 
in April in 1917. During the remaining months of the year hard 
crabs are taken by the use of the dredge. The dredging season is 
limited by law to the period between November 1 and May 1 of the 
succeeding year. As the dredging season opens legally on November 
1 and extends to May 1, there is some rivalry between the crabbers 
using this method and those working with the trot-line during the 
months of November and April. The trot-line men, operating at 
less expense than the dredge-boat owners, can sell their catch more 
cheaply. For that reason, and also because the crabs have not 
moved in sufficient numbers to deep water, dredging does not begin 
in earnest until nearly December. 


LEGAL REGULATIONS. 


MARYLAND. 


Nonresidents are not permitted to take crabs in the waters of the 
State. Residents are required to pay a license fee of $1 for the 
privilege of taking crabs by any of the various methods used. Any 
person or firm desiring to pick, can, or ship cooked hard or soft 
crabs or crab meat must pay a license fee of $10. <A fee of $5 is 
necessary for selling or marketing living hard or soft crabs. 

It is unlawful to take or have in possession any hard crab, other 
than one in the peeler state, measuring less than 5 inches across the 
shell from tip to tip of spike, or a hard crab with eggs visible upon 
the apron; that is, a sponge crab. It is also unlawful to take or 
have in possession a soft crab measuring less than 3 inches from tip 
to tip of spike, or a peeler measuring less than 3 inches. No crabs 
of any sort may be taken between November 1 of any year and May 
1 of the succeeding year. 

For the enforcement of these regulations the State has provided 
as follows: 

Licenses are obtained from the clerk of the court of the county 
in which the crabber resides and are good for the year of issuance 
and only in the county in which issued. Residents in Baltimore 
City obtain licenses from the clerk of the court of common pleas and 
may crab in Baltimore and Anne Arundel Counties. 

t the opening of each crabbing season the State Conservation 
Commission appoints, at its discretion, a certain number of inspec- 
tors for each county in which crabbing is engaged in. These are 
stationed by the commission in the respective counties at the 
points where their presence is required. They report to the commis- 
sioners and are also under the direction of the deputy commanders 
of the State fishery force. 
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Nonresidents are not allowed to take crabs from Virginia waters. 
Residents are required to pay a fee of $2 for taking crabs by any 
means other than by the dredge. The fee for the use of the latter 
is $25. For each boat used in buying crabs a fee of $5 is required, 
for each picking and crating house $10, and each canning and pack- 
ing house $25. 

No hard crab measuring less than 5 inches from tip to tip of spike 
may be taken. It is unlawful to take sponge-bearing crabs between 
July 1 and August 1 of each year. Dredging for crabs can be engaged 
in only between November 1 and May 1. Crabs may not be taken 
at night or on Sunday. 

For the enforcement of the preceding regulations the following 
provisions have been made by the State: 

Licenses are obtained from the oyster and crab inspector of 
the district in which the crabber resides and are good for the year 
of issuance in any part of the State. 

For the purpose of the enforcement of both the oyster and the 
crab laws, the State is permanently divided by the State com- 
missioner of fisheries into 49 districts. To each of these, with 
the exception of 3, an inspector, appointed for two years by the 
commissioner, is assigned. In 3 cases 1 inspector has charge of 2 
districts. Each inspector attends to the enforcement of the laws 
relating to all sea foods in his district, issues the licenses, and is 
responsible to the commissioner. 


METHODS OF CATCHING. 
SOFT CRABS. 


Soft crabs and peelers are caught by the use of the dip net, scrape, 
and trot-line. 

Soft crabs are obtained from two sources. One of these is the 
crabs caught while in the soft condition, shortly after having shed; 
the other is the crabs which will shed within a few days if kept in 
captivity, the resulting soft crabs being marketed. The crabs which 
are soon to shed are known as “‘peelers.’’ When a crab approaches 
the shedding state, a narrow line appears on the outer margin of the 
next to the outer segment of the fourth pair of legs, or ‘‘back fins.” 
This line is white at first. A crab in which such a line is present is 
known as a “fat,” ‘green,’ or “‘snot’’ crab, and is not saved as it 
will be apt to die in captivity before shedding. If left upon the 
bottom, the line within a few days becomes pink in color and the 
crab is then a peeler. It will usually shed within a few days. Crabs 
bearing such a pink “sign,” or “ring,” are saved and kept in live 
boxes and floats until they shed. The bulk of the soft crabs handled 
are obtained by the ‘‘shedding out’’ of peelers. 

A certain percentage, however, of the soft crabs are taken when 
already in that condition. This practice is especially prevalent on 
the western shores of Virginia. The great majority of the crabs 
taken when soft are caught by the use of the dip net. 

Dre net (PI. I, fig. 1).—This consists of a one-fourth-inch iron rod 
bent into the form of a hoop about 1 foot across and carrying a cotton- 
mesh bag with openings about 1 inch square; the whole attached to 
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FIG. 1—VIEW ON SCRAPE BOAT. 


Showing a scrape (the triangular iron frame with the mesh bag), a crate with trays (for 
shipping soft crabs); a short-handled net for ‘‘fishing out ’’ the soft crabs from a float, 
a long-handled net for catching crabs on the bottom, and a wooden bailing scoop. 


FIG. 2—SCRAPE BOATS, CRISFIELD, MD. 


The crabs are culled in the shallow boxes secured to the inside of the gunwale. 
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FIG. 1.—PORTION OF TROT-LINE, SHOWING METHOD OF BAITING ON 
SNOODS. 


FIG. 2—TROT-LINE BOAT. 


This is the stylegw.ich is run by hand, the sai! being used in going to and from the crabbing 
grounds, 
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a straight wooden handle 6 or 7 feet in length. It is used in shallow 
water and is carried in the hands, the crabber reaching into the 
water from a boat and scooping up the crab. This instrument is 
used especially in taking soft crabs, though some peelers are taken 
with it. It is used in the mouths of creeks and in the shallow waters 
of coves and inlets and in other places where the bottoms are not 
suitable for the use of the scrape. 

SoraPe (PI. I, fig. 1).—This consists essentially of a triangular iron 
frame with a base varying in width from 2 to 5 feet. A cotton-mesh 
bag is attached to the upper side and extends about 6 feet behind 
the scrape. The scrape is dragged by a rope fastened to the apex, 
the base, which bears no teeth, coming in contact with the ground. Two 
scrapes are usually operated from a sailboat (PI. I, figs 2), varying in 
length from 20 to 60 feet. One scrape is dragged on each side of the 
boat, each being hauled in alternately by hand} and the contents 
dumped into shallow boxes attached to the side of the boat (Pl. L., 
fig.2). Here the crabs aresorted out from the mass of seaweed, toad- 
fish, oyster shells, etc., which is brought up by the scrape. The hard 
crabs are put into barrels and the soft crabs and peelers kept in 
boxes of various sorts while being brought ashore. 

Although all sorts of crabs are taken with the scrape, the bulk of 
the catch so taken consists of peelers, the reason being that scraping 
is practiced only in the Crisfield region where the immature crabs 
predominate in numbers, and is carried on in fairly deep water. 
Crabs are apt to move inshore immediately before shedding, conse- 
quently soft crabs are more numerous in the shallower waters. 

The crabber usually reaches the crabbing grounds at 3 or 4 o’clock 
in the morning and returns with his catch about 11 or 12 o’clock. 
Thus the crabs reach the dealer before the heat of the day, which is 
injurious to crabs confined in the live boxes. 

Trot-LinE.—This apparatus is used at all seasons when the water 
is warm enough for the crab to move sufficiently to seize the bait. 
It is especially adapted to the catching of hard crabs, since a soft 
crab can not seize the bait and a peeler does not bite readily, as a 
crab does not eat much for a few days before it sheds. 

The trot-line (PI. II, fig. 1) consists of a line varying in diameter from 
three-sixteenths to three-eighths inch, and in length from 800 to 2,000 
or more feet. A weight is secured to each end to hold the line in 
place while on the bottom, and a buoy to mark the spot is attached 
near the weight by ashort drop line. In some cases the baits are sus- 
pended to the line by snoods 6 or 8 inches in length (Pl. II, fig.1). This 
is the usual practice where no power or sail boat is used, the lines 
being ‘“‘run”’ by hand—that is, the boat (PI. II, fig. 2) is pulled along the 
line by hand. In other cases, the baits are secured in bights in the 
main line. This is done when the line is run by a power or sailboat. 
In this case the line passes over a spool or an oarlock set on an arm 
projecting about 1 foot from the side of the boat. As the boat is 
moved along, either by hand or by the engine or sails, the line is 
lifted and the crabber catches the crabs in a short-handled dip net, 
as they are brought to the surface while clinging to the bait. At 
Phoebus, Va., a patent net is used by some crabbers. This is at- 
tached to the side of the boat by an arm and secures the crabs as the 
line passes through it. When not in use the arm may’ we raised and 
the net thus suspended over the boat. 
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In hot weather the crabber often reaches the crabbing grounds at 
3 or 4 o’clock in the morning. Crabs are thought to bite more readily 
in the early hours and the catch can be delivered to the dealer before 
the heat of the day, and consequently less risk of the crabs being 
killed by the heat is curred. The line is set each morning and lifted 
when the catch is completed. It is coiled temporarily in the boat 
until the crabs are unloaded at the crab house. Then it is gone over 
and any empty snoods or bights are rebaited and the line carefully 
coiled in the stern of the boat, some salt is sprinkled over it to pre- 
serve the bait, and the whole covered with a rubber sheet, old blanket, 
or the like for the night. The bait commonly used is inedible beef 
or sheep tripe, some horsemeat, eels, skates, etc., being used in the 
spring when tle crabs are not so active and consequently do not tear 
the bait to pieces so readily. A good day’s catch with the trot-line 
is three to four barrels when the line is run by hand and twice that 
when run by power or sailboat. 

Most of the soft crabs obtained by the use of the trot-line are 
those resulting from the ‘‘shedding out” of the female peelers of 
the pairs of mating crabs, or “doublers.’”” The male, carrying the 
female, seizes the bait and is drawn up, and both are caught. At 
nearly all points outside of the region where the scrape is used, it was 
found that more than three-fourths of the peelers being kept to shed 
were females obtained in this way. 

All crabs, caught by any of the methods described above, may be 
culled in compliance with the laws, as they are brought aboard the 
boat. Many crabbers carry a gauge with which to measure the crabs 
as they are caught. This consists of a flat piece of wood, something 
on the order of aruler. A shallow notch, about one-half inch deep, 
is cut in one side. This notch is 3 or 5 inches long, depending on 
whether designed to measure soft crabs and peelers or hard crabs. 
The former are compared with the 3-inch notch, the latter with the 
5. In some cases, those fishing for hard crabs fasten a similar gauge 
in the bottom of the net used in taking the crabs off the trot-line. 
Thus, at a glance, a crab may be measured fairly accurately as it lies 
in the net while being transferred to the barrel in the boat. 


HARD CRABS. 


Hard crabs are taken by the use of the scrape, the trot-line, and the 
dredge. The former two instruments were described above and no 
further discussion of their use seems necessary at this point. 

DrepcE.—The boats (PI. ITI, fig. 1) used in dredging crabs during 
the winter season are about 50 to 60 feet in length and equipped with 
both engine and sail. The dredge (PI. III, fig. 2) varies from 5 to 7 
feet in width and is constructed on much the same plan as the scrape. 
It has, however, a row of teeth’ about 4 inches long on the side which 
drags on the bottom. The bag is only about 2 feet in length. The 
lower part of it is constructed of iron meshing, the upper of cotton. 
Two dredges are operated at a time, one being worked from each side 
of the boat. A chain a little over 1 inch in diameter is used to drag 
each dredge. The chain passes over a roller on the side of the boat, a 
little forward of the center, and around a pulley attached to a stout 
post placed upright in the mid line of the boat. Thence the chain 
passes down and around a windlassin the hold. For each dredge there 
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FIG. 1.—A DREDGE BOAT. 


FIG. 2—A DREDGE USED IN VIRGINIA FOR TAKING HARD CRABS DURING 
THE WINTER. 
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FIG. 1—INSPECTING CRABS AS THEY ARE DELIVERED TO A RUN BOAT. 


The inspector is seen standing at the left of the barrel, holding a gauge in the right hand. 
It is unlawful to catch or market hard crabs less than 5 inches in width. In the back- 
ground is seen a trot-line boat ‘‘run’’ by sails. 


FIG. 2.—‘SHEDDING HOUSE,” FLOATS, AND ‘‘POUND,” OR INCLOSURE IN 
WHICH THE FLOATS ARE TIED, CRISFIELD, MD. 
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is a windlass operated by the engine and controlled from the pilot 
house. The dredges are hauled in alternately and their contents 
dumped on deck by two men, one working forward and one aft of the 
dredge. The dredge is then dropped overboard again. The crabs 
are raked from the débris by small hooks or the hands and shoveled 
into barrels, any dead individuals or any so badly crushed as to be 
unserviceable for cooking being thrown back. As there are no sponge 
crabs at this season of the year and since very few of less than 5 inches 
in length are caught in the dredges, culling to comply with the law is 
a short task. The débris is shoveled overboard. Dredging may be 
carried on in water varying in depth from a few feet to upward of 
100 feet. 

Ten barrels of crabs a day constituted about an average catch of a 
dredge boat during the years just previous to the issuance of this 
report. From day to day the catch may vary widely, from 1 barrel 
or 2 to 50 or more in exceptional cases. A buoy is sometimes left to 
mark a spot where the crabs are fairly abundant. They often move 
to another region, however, in the course of a few hours. 


RUN BOATS AND BUY BOATS. 


Scrape boats and dredge boats deliver their own catch directly to 
the crab house. They are enabled to do this as they are fairly large 
and equipped with sails or power or both. Much of the crabbing, 
however, which is done with the dip net and the trot-line, is carried 
on in regions so far from any dealer that it is inconvenient or impos- 
sible for the crabber, with his relatively small and often unequipped 
boat, to deliver his catch. To meet this difficulty, what are known 
as “run boats” or ‘‘buy boats” buy up the catch at these distant 
points and convey it to the crab house. When the boat is owned by 
a dealer and its captain is working on a commission, it is referred to 
as a “run boat.” When the eaptain is buying crabs on his own 
responsibility and selling them where he chooses, it is styled a ‘‘ buy 
boat.” These boats are from 40 to 60 feet long and usually are 
equipped with both sails and engine. In many cases owners of dredge 
boats use their craft as run boats during the summer season. The 
run-boat operator usually is allowed 25 cents profit per barrel. 
Seventy-five to 100 barrels may be carried on such a boat. Trips 
are usually made each day to the desired region, where the boat is 
anchored in a cove or the mouth of a river, and the crabbers gather 
about and sell their catch from their boats (Pl. IV, fig. 1). sup- 
ply of bait is kept upon the run boat and this is sold by the pound 
to the trot-line crabbers. 

As stated above,.much of the catch of the western shore of Virginia 
is sold to run boats operating from Crisfield or Hampton. There are 
very few run boats or buy boats running from any other than these 
two places. 


PREPARATION FOR MARKET. 


A few of the hard crabs are shipped alive in barrels to the large 
markets by the individual crabbers. Nearly all of the catch, how- 
ever, whether hard or soft, is sold directly or indirectly through the 
medium of run boats to crab shippers, ‘‘shedders,” or packers. ‘These 
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dealers maintain, at points as conveniently located to the crabbers 
and to transportation facilities as possible, what are referred to in 
general as “‘crab houses.” 


SOFT CRABS. 


SoFT-CRAB HOUSES AND FLOATS.—If soft crabs and peelers are 
handled, the crab house is known as a “‘shanty,” a “shedding house,” 
or a “soft-crab house.”’ It usually consists of a small wooden build- 
ing supported on pilings over the water (PI. IV, fig. 2). The floats in 
which the peelers are kept are tied to stakes in the water near-by. A 
wooden fence or breakwater is often built around the area in which the 
floats are tied (PI. IV, fig. 2). At one side of this is erected a sloping 
platform on which the floats may be dried. The soft crabs which are 
brought in by the crabbers are bought for from 1 to 5 cents apiece 
and packed for shipment in the house. The peelers are put into the 
floats and left until molting occurs, when the resulting soft crabs are 
removed and packed for market in the house. The floats commonly 
employed (PI. V, fig. 1) are made of pine or cypress and measure about 
4 by 12 feet by 15 inchesin depth. The sides are constructed of laths, 
placed vertically, with one-fourth inch spaces between them. The 
bottoms are made of 6-inch boards and are continuous. An 8-inch 
wing, also of wood, extends around the outside of the float halfway 
from the top. This supports the structure evenly on the water. 
This style of float is used throughout the Crisfield region and seems 
the best adapted to the purpose of any which were observed. At 
Oxford, Md., the floats are constructed in a similar manner, but are 
longer and are 2 feet in depth. Various other styles of floats are used 
at other points on the bay but in no great numbers. 

The floats are hauled up on the sloping platform (PI. IV, fig. 2) at 
intervals to allow their drying out and the cleaning off of débris and 
the sea growths which rapidly form upon them in the warm water 
of the summer season. Other floats take their place during this time. 

The crabs are sorted into various lots before being put into the 
floats. Some floats will contain ‘‘green”’ peelers, which will not shed 
for several days; others, those in more advanced stages; and still 
others, the “shedding floats,” will be filled with ‘rank’ peelers, 
that is, crabs which are actually shedding or almost ready to do so. 
A crab in which the ‘‘back shell”? has cracked loose from the apron 
is called a ‘‘ buster” and will usually complete the process of shedding 
within an hour or so. No food is given the crabs while being kept in 
the floats, it not being considered practical to feed them for the short 
period during which they are kept there. Many crabs die while being 
kept in the floats, probably about one-third. The mortality is high- 
est during hot weather. It has been suggested that the floats be 
shaded, but this has never been tried, as far as could be learned. 

A crab when first molted is so soft that it would die very quickly 
if shipped. Therefore afew hours are allowed to elapse before it is 
removed from the float. If not removed for about 48 hours the crab 
will have become too hard for commercial use as a soft crab, a tough 
leathery shell having formed. Such a crab is called a “ buckram.” 
Buckrams which are found while crabbing are brought in by the 
crabber and sold to be cooked. They are, however, of little value 
for such a purpose as their tissues are watery and yield little-meat. 
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FIG. 1.—FLOAT IN WHICH “‘PEELER’’ CRABS (THOSE ABOUT TO SHED) ARE 
KEPT UNTIL SHEDDING OCCURS. 


FIG. 2—‘FISHING OUT’? THE SOFT CRABS FROM A FLOAT. THIS IS DONE 
ABOUT THREE TIMES A DAY. 
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FIG. 1—ABOVE—TWO 5-GALLON CANS OF ‘“‘LUMP” MEAT READY TO BE 
COVERED AND SHIPPED, ICED. BELOW—TRAY OF ‘‘PRIME” (BEST GRADE) 
SOFT CRABS. 


FIG, 2—TRAY OF ‘JUMBO” (LARGEST SIZE) SOFT CRABS. 


Compare with man’s hand. Covering of parchment paper and seaweed rolled to the side. ; 
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Crab dealers buy to keep the good will of the crabber, who might 
otherwise take his catch elsewhere. A direct waste is involved in the 
use of buckrams. 

The marketable crabs are removed from the floats by the use of a 
small hand net (PI. I, fig.1). As the soft crabs are relatively inactive, 
the bag of the net is very shallow, the mesh being often stretched tightly 
across the hoop. The crab can then be gently slid from the net into 
the box without the crabber being obliged to reach into the net and 
remove it with the hand. The floats are examined three or four 
times a day and the soft crabs removed, ‘‘fished out” (Pl. V, fig. 2), 
and packed for market. 

GRADING AND SHIPPING.—Soft crabs are always shipped in the 
living state. At the present time none are canned before shipping. 
The unit of quotation is the dozen. Four grades are distinguished, 
depending on the size. These range from “culls,” averaging about 34 
inches in width, through ‘‘medium,” 4 to 4} inches, and “primes,” 
5 to 54 inches (PI. VI, fig. 1), to “‘jumbos,”’ 6 to 7 inches (PI. VI, fig. 2). 
The primes are the best grade and command the best prices. The size 
limits of these grades are not fixed, but vary somewhat with the per- 
sonality of the dealer, the exigencies of the catch and the state of 
the market. In shipping to some of the markets no separate class 
of jumbos is recognized, the large crabs being included in the primes. 
This is especially true in the early part of the season when few large 
crabs are yet obtainable. 

Shallow wooden trays (PI. VII, fig.1) are used for packing the soft 
crabs formarket. These vary considerably in size, being usually about 
3 or 4 inches deep and 20 by 40 inches in the other dimensions. Each 
tray is of sufficient depth to accommodate one layer of crabs. Sea- 
weed is spread over the bottom of the tray and the crabs are placed on 
it in rows in almost a vertical position (PI. VI, fig. 1), each crab resting 
on its apron and lapping over the individual before it. This method 
of packing conserves space and the crabs live longer than if lying 
flat, since the water does not run out of their gills as readily. A 
sheet of parchment paper is placed over them and seaweed and 
crushed ice put over this. The paper and the seaweed on it may be 
rolled back, as shown in Plate VI, figure 2, to allow the crabs to be exam- 
ined. Two or three trays are placed in a crate, the latter being of such 
a size that the trays fit neatly one above another without having room 
to slip about. There are sometimes strips on the inside of the crate 
to support the trays; sometimes each tray rests on the one beneath 
it. The crates are of various sizes, the one most commonly used 
weighing 80 pounds when packed with crabs, ice, etc. Such a crate 
holds on an average 15 dozen prime crabs. The crates are shipped 
by express. The percentage of crabs reaching their destination while 
alive is very good except in quite hot weather, when a number die. 


HARD CRABS. 


Harp-oraB HousEs.—If the crab house is one at which hard 
crabs are handled, it is known as a “‘hard-crab house,” or if the meat 
is picked out, as a “‘ picking house” in Maryland and a “crab factory”’ 
im the lower part of the bay. These vary from small wooden 
structures to permanent buildings of wood or brick (PI. VII, fig. 2), 
and are often well equipped with electricity, plumbing, and office 
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rooms. They are placed on a water front and have a wharf at 
which the crabs are unloaded from the boats. The apparatus for 
cooking the crabs is located either on the wharf or immediately 
within the house. Next the cooking room is the largest room in 
the building, where the picking is done. Smaller rooms where the 
meat is packed, office rooms, etc., usually adjoin. 

In case a dealer handles both soft and hard crabs, the packing is 
done in a house devoted to both cooking hard crabs and the buying 
of soft crabs and peelers. The floats are tied to stakes in the water 
near by, in an inclosure such as is shown in Plate IV, figure 8. A board 
walk is usually built from the house out over the water to the float 
pound. To this are tied the small boats used in fishing out the 
crabs from the floats. 

Surppinc.—Hard crabs are to some extent shipped alive, packed 
with or without ice, in barrels. The large male crabs, called 
‘‘ Jimmies,” are selected especially for such shipments. Sometimes, 
for shipments going only a short distance, twigs or branches with 
the leaves still fresh on them are packed about the crabs in the 
barrel and no ice used. Peach or fruit baskets are sometimes used 
in such cases. The great bulk of the hard-crab catch is steamed or 
cooked, the meat picked out and shipped on ice or after canning. 
Some cooked crabs are shipped whole on ice, the meat being picked 
out at the market. 

METHODS OF CooKING.—For cooking, the crabs are usually placed 
in circular iron baskets about 3 feet in diameter and 16 inches in 
depth (Pl. VIII, fig. 1). The basket is lifted by a hand-operated crane 
and lowered into a circular metal tank or ‘‘cooker”’ (Pl. VIII, fig. 1). 
This is just large enough in diameter to accommodate the basket and 
deep enough to allow two or three baskets at once to be placed therein. 
A heavy iron lid is clamped on the cooker and steam passed through 
it, usually for about 25 minutes. The crabs are thereby killed and 
cooked, their shells being bright red in color when removed. 

One firm at Hampton, Va., places the crabs in iron cars about 7 
feet long by 2 in width and depth, and rolls these cars on a track 
into rectangular, horizontally placed cookers which will hold two 
cars at once (Pl. VIII, fig. 2). The cars are made basket fashion of 
iron strips. 

Various forms of wooden cookers are used also, especially at points 
in Maryland (Pl. IX, fig. 1). One of the commonest sorts is simply 
a box made of pine boards from 1 to 2 inches thick. The box is 
usually about 8 feet in length by 4 in width.and depth. A grating 
made of wooden slats is placed about 4 inches from the bottom of 
the box. This holds the crabs up off the bottom and allows the 
steam to have free access to them. No baskets are used, the crabs 
being dumped directly into the box. Steam is admitted through a 
pipe from the boiler, the pipe entering the box near the bottom at 
one end. A lid of planks covers the box during the cooking. 
Small holes in the bottom allow the escape of the water from the 
condensed steam. After the cooking is completed, the box is 
turned upon one side by lifting on a wooden bar running along the 
side, and the crabs dumped out upon the floor of the cooking house. 
In some cases there is a door along one side of the box near the 
bottom to allow the crabs to be removed without having to turn the 
entire box over (Pl. IX, fig. 1). In other cases there are two large 
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FIG. 1—CRATE AND TRAYS IN WHICH SOFT CRABS ARE SHIPPED. 


FIG. 2—A CRAB PACKING AND SHIPPING PLANT (‘‘FACTORY"”) AT 
HAMPTON, VA. 


Under the shed are boilers, cookers, iron baskets, etc.; cart removing scrap cn the right; 
run boat in the center; trot-line boats on left. 
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FIG. 1—IRON COOKER OR “KETTLE,” THE USUAL APPARATUS 
EMPLOYED IN STEAMING HARD CRABS. 


The baskets of crabs are hoisted in and out of the cooker by means of the 
crane. The tongs hanging on the upright post are used in picking out 
individual living crabs in case any sorting of the catch is desired. 


FIG. 2.—CAR OF CRABS READY TO BE RUN INTO A HORIZONTAL IRON COOKER. 
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FIG. 1—ONE FORM OF BOX OR WOODEN COOKER, USED AT POINTS IN 
MARYLAND. 


The crabs are removed by taking out the wedges shown at the ends and thus allowing 
the front side of the box to drop forward. 


FIG. 2.—A BARREL COOKER USED AT ANNAPOLIS. 


After cooking, the barrels are lifted by the rope and pulley and swung on a crane over 
the picking tables. 
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FIG. 1—ONE FORM OF PICKING TABLE, SHOWING COOKED CRABS, PANS 
OF MEAT, AND BASKET IN WHICH CRABS ARE CARRIED IN FROM THE 
COOKER. 


The waste is thrown into the trough at the top and thence pushed out the ends into large 
metal cans and dumped onto a barge outside. 


FIG. 2.—"KNOCKING OUT,” OR MAKING THE PRELIMINARY CLEANING OF . 
THE SHELLS, 
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wooden rockers under the box and two on the side. During the 
steaming the box is kept steady by blocks placed under the ends of 
the rockers. When these are removed the entire cooker may easily 
be rolled over on to the rockers on the side and propped in a sloping 

osition with the top lower than the bottom. The crabs can then 
he removed readily. 

Two firms at Annapolis, Md., use cookers made from wooden 
barrels (Pl. IX, fig. 2). Two or more barrels are connected with the 
steam pipes in sticks a way that each may be operated independently. 
The pipe enters the side of the barrel (which stands upright) near 
the bottom and branches into the form of a U. Numerous openings 
along the U permit the exit of the steam. There are small holes in 
the bottom of the barrel to allow the water from the condensed 
steam to drain out. The crabs are placed directly in the barrels, 
no baskets being used. A gunny sack is placed over the top and 
on this the barrel lid. A at mad a hand-operated crane admit of the 
barrels being lifted independently and swung over the picking 
tables, where the crabs are dumped. 

PICKING CRAB MEAT.—When the other kinds of cookers are used, 
however, the cooked crabs are carried, usually in wire baskets, to 
the picking tables. These are of various sorts, one being represented 
in Plate X, figure 1. Others consist of a mere flat-topped table of pine 
boards or a shelf extending along the wall. The back shells are 
first removed and preserved separately. The meat is then ‘“picked”’ 
out from the body of the crab, a sharp-pointed knife being used in 
the process. The picking is usually done by women or girls, though 
boys and occasionally men are employed. At Virginia points the 
pickers are Negroes. In Maryland white pickers as well as colored 
are employed, the two races sometimes working together in the same 
house. The amount picked out by each person is weighed or 
measured at intervals and an individual score kept, payment usually 
being made each Saturday. Payment is made according to the 
gallons or pounds of meat prepared. An experienced picker can 
prepare from 60 to 70 pounds of meat a day. 

The crab meat is divided into three grades, depending on the 
region of the body from which it is taken. The three are usually 
kept separate by the pickers and quoted separately on the market. 
The “lump” meat is considered to be the best and commands the 
highest price. It consists of the meat from the muscles which 
operate the swimming legs, or back fins. The ‘‘white” or “flake” 
meat ranks next in value and is made up from the remaining muscles 
of the body with the exception of the claws. The “claw,” as the 
meat from the last is known, ranks lowest in price because of its 
dark color, though it is considered by many to have the best flavor 
of the three grades. ; 

The three kinds of meat are packed separately in tin cans (Pl. VI, 
fig. 1), with perforations in the bottom, and varying in capacity from 1 
pound to 5. The cans of meat are packed in barrels with ice and 
shipped by express. 

ne gallon of meat weighs 5 pounds. From 38 to 4 gallons of 
meat may be picked from 1 barrel of crabs. This depends largely 
on the condition of the crabs, whether they are “fat” or “poor.” 
In the spring and summer, crabs are usually poor; that is, the muscles 
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are shrunken and the tissues watery and not as much meat will be 
yielded. In late summer, fall, and early winter the crabs are fat, 
the muscles being full and yielding the best returns. 

SHELLsS.—The back shells, “shells” being the trade name, are first 
‘“‘knocked out”’ (Pl. X, fig. 2); thatis, the portions of the reproductive 
organs and liver (both together popularly called ‘fat’’) which 
adhere to the shells are removed, usually by boys. The shells are 
then placed in large wire crates or baskets and washed by methods 
varying from a mere dip in sea water to a careful cleansing in vats 
of hot water (Pl. XI). For drying they are in some cases spread on 
shallow trays about 10 feet long by 4 feet wide (Pl. XII, fig. 1), 
consisting of a frame of narrow boards with a bottom of chicken-wire 
fencing. The trays are arranged in tiers in a shed with open sides 
(Pl. XII, fig. 1). In other cases the shells are spread, after washing, on 
a floor or on a wharf until dry. The shells are used in the prepara- 
tion of deviled crabs, a certain number being sent in cartons or 
barrels with the shipments of meat. 

CaNNING.—The canning of the meat is practiced by only two 
firms, both located at Hampton. In the case of one of these it is 
a very small feature of the business, but in the other case it is the 
main part of their trade, the shipping of fresh iced meat being a side 
issue. For the Dar of canning, the methods of cooking and 
picking described above obtain. This firm uses the cars for cooking 
( Pl. VIII, fig.2). All threegrades of meat are canned together, the sizes 
of the cans ranging from a capacity of from 4 to 16 ounces. The 
meat keeps indefinitely, as in the case of other canned products. 
The actual methods employed in the canning process are kept secret. 

Scrap.—The “scrap” or waste remnants of shell, left after the 
meat has been extracted, is sold to fertilizer factories. It is removed 
on barges by water (Pl. XII, fig. 2) or by carts on land (Pl. VII, 
fig. 2). There are several factories, one being located at Bellevue, 
Ma. one at Crisfield, Md., and one on Back River, Va., and others . 
at various points. 


PRICES AND WAGES. 
SOFT CRABS. 


The prices paid the crabbers and received by shippers vary with 
the seasons of the year. The average price received by ae 
at Crisfield, in 1916, was, for primes 80 cents per dozen, highest 
$1.15 to $1.25; mediums 55 cents, highest 75 cents; culls 30 cents, 
highest 40 cents. In the season of 1917 the crabbers were paid 
from 2 to 3 cents apiece for soft crabs and peelers. 


HARD CRABS. 


The prices paid by the packers vary from about $1 per barrel 
during July and August to $4 and even $5 or $6 during February 
and March. The barrels, however, are of two sizes, the trot-line 
men using slat barrels and the dredgers sugar barrels, the former 
holding two-thirds as much as the latter. At Hampton some 
dealers buy the crabs by weight, paying the crabbers from 1 to 3 
cents a pound. A slat barrel will hold about 110 pounds of crabs, 
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FIG. 1—ONE METHOD OF WASHING SHELLS. 


FIG. 2—A METHOD OF WASHING SHELLS. 
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FIG. 1.—TRAYS OF SHELLS IN THE DRYING SHED, WHICH IS OPEN TO THE 
AIR. 


FIG. 2—EMPTYING ‘‘SCRAP” OR WASTE UPON A BARGE TO BE TOWED TO 
THE FERTILIZER FACTORY. 
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a sugar barrel about 165. Crabs are cheaper during the summer 
months because of their greater abundance, the greater num- 
ber of crabbers, the slackenmg of the demand for the meat, and 
the fact that the trot-line men operate at a much lower expense 
than do the dredgers. During the hot weather the fresh meat spoils 
more readily and is not handled by as many customers as during the 
winter. The heaviest demand for fresh meat is at about the winter 
holidays. The demand for the canned meat is not subject to this 
peril of decay and is sold wholesale to jobbers at fixed prices through- 
out the year. 

The prices received for the three grades of iced meat vary, then, 
with the seasons, being lowest in the summer and highest in the 
winter. A fair average for the year is lump meat $2 per gallon, 
white $1, and claw 65 cents. During the winter lump meat sells as 
high as $4 a gallon. 

Scrap is sold to the fertilizer factories at $1 per ton at Hampton. 
At Crisfield it is sold at 3 cents per barrow load, this being a unit 
rather too elastic to suit the seller in many cases. 

Pickers receive from 3 to 4 cents per pound. Experienced workers 
often make as high as $12 to $15 per week, which involves picking 
out 60 to 70 pounds of meat a day. 

Laborers about the plants receive from $8 to $12 per week. Hands 
on the dredge boats receive $7 to $12 per week. Boys are employed 
to clean shells at 10 cents per 100 shells. 
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THE FLATWORM AS AN ENEMY OF FLORIDA OYSTERS. 


By Ernest DanauaDE, Formerly Field Assistant, U. S. Bureau of Fisheries. 


INTRODUCTION. 


During February, 1917, the Bureau of Fisheries and the Florida 
Shell Fish Commission made an investigation of a series of oyster 
areas on both the east and west coasts of Florida with regard to a 
reported destruction of oysters by a parasite, which later proved to 
be a polyclad turbellarian, or flatworm. As early as March, 1916, 
Dr. R. KE. Coker stated, in unpublished field notes, that a worm, 
known locally as the “leech,” was reported to occur occasionally on 
some of the oyster bars in the vicinity of Tampa, and sometimes to 
cause within a very short time an enormous mortality among the 
planted oysters, and that the fear of the pest served to deter the 
oyster ee from extending the cultivated areas. In the latter 
part of December of the same year T. R. Hodges, State shell fish 
commissioner of Florida, submitted to the Bureau a number of 
oysters, taken from the beds near Cedar Keys, affected with the so- 
called “leech.”” The oysters, which had been packed in ice, were 
alive when received in Washington, and contained from 2 to 3 flat- 
worms each; however, the worms were dead, probably having been 
frozen in transit. The attacks of this parasite on oysters in these 
two localities, Tampa and Cedar Keys, are the only ones that had 
ever come to the attention of the Bureau. 

The writer was informed by R. E. Gibson, an oyster dealer and 

lanter of Tampa, Fla., that the worms, or so-called ‘leeches,’ had 
Seias observed attacking the oysters on some of the oyster bars in the 
Tampa Bay region at more or less regular intervals during the past 
20 years, and particularly during the oyster season 10 years ago. 
The worms would disappear entirely from the beds for a period of 2 
or 3 years and then reappear, the reoccurrences apparently running 
in cycles. Compared with the attack of the season 1916-17, the 
previous infestations and mortality were said to have been less 
extensive and harmful. 

On the east coast of Florida a similar outbreak of the worms was 
observed 10 years ago at three or four points on Indian River. The 

rincipal infected localities in that bade of water were Indian River 
et, Bethel Creek, and Orchid. After a very serious and damaging 
attack, from which some oyster bars were practically depleted or 
greatly reduced in productivity, the fsoulble ceased and has not 
occurred there since. The oyster bars in the meantime have recov- 
ered their normal condition.* It is interesting to note that the de- 
struction of oysters by turbellarians was reported by David G. Stead 


@ This information was furnished by E. F. McDonald, a practical fisherman of Port Orange, Fla. 
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from New South Wales in 1907.2 His notes regarding the discovery 
of their injurious effect upon oysters are of interest: 


A few years ago I found that this worm was known to a few of the oyster farmers of 
Georges River, who had repeatedly observed it amongst oysters on various leases, and 
that they distinguished it under the name of ‘‘wafer.’’ As this name appears to be 
fairly suitable, I propose for the future to use it in speaking of this worm. Though, 
as I say, the wafer has been known to certain lessees, no definite connection between 
the oyster and this worm has been shown to exist, and no satisfactory evidence has 
been brought forward to show that the latter was to be added to the already long list 
of oyster pests. However, in the light of recent evidence, I think it will be found 
that this is a pest; that it is at times to be seriously reckoned with, and that it will be 
found to be fairly widespread in our oyster-producing waters. : 

At the end of July this year [1907], J. W. Swainson, of Georges River, handed to me 
for determination a number of examples of the wafer, which, he said, was very plen- 
tiful on his leases at that time. No visit was made by me for the purpose of investi- 
gating the matter. During the early part of September Fisheries Inspector Latta 
brought in a specimen of an oyster (from a lease in the Hawkesbury River) which was 
in the last stage of destruction by one of these flatworms, and which contained the 
worm itself. This specimen had been handed to Mr. Latta by J. Izzard, who had 
stated that the worm was very plentiful on his leases at Bar Island and Pelican Island, 
and that apparently it was destroying the oysters. Upon this it was so arranged that 
I made a short visit to the locality in question, for the purpose of obtaining more 
definite information. At Bar Island I found the wafer present in large numbers, and 
some were found actually at work between the valves of the oysters. Large numbers 
of gaping shells of oysters only recently killed were to be seen on all hands, while the 
same was apparent on Pelican Island (which is submerged at high water). In view 
of the very positive evidence obtained at the time, it is only fair to assume that at 
least a part of these—if not all, probably a very large percentage—had succumbed to 
the attacks of the wafer. I must here point out that although the common oyster 
worm (Polydora or Leucodore) was only too abundant on portions of these leases, none 
of the recently dead and gaping shells which I examined showed the least sign of its 
attacks or of the attacks of the common ‘‘ Drill” or ‘‘Borer” (Urosalpinx), although I 
found the latter (previously unrecognized from this locality) to be fairly plentiful. 

It is of interest to mention that at the time of my visit the oysters were all ‘‘opening 
very badly”; that is, they were in poor condition and were likely to remain so until 
the advent of a freshet in the river. é 


OCCURRENCE OF THE TURBELLARIAN IN 1916-17. 


The distribution of this turbellarian in sufficient abundance to 
attract attention from oystermen, during the oyster season, 1916-17, 
co to have been confined to the western coast of Florida, between 

edar Keys on the north and Tampa Bay on the south, a distance of 
about 110 miles. It was stated that the southern limits had probably 
extended, at some of the earlier periods, as far south as Cape Sable, 
be 2 an approximate range of 300 miles. ; 

In the vicinity of Cedar Keys, Port Inglis, and Tampa the greater 
number of the oyster bars, especially in the more saline districts, 
were infested and had suffered to a greater or less extent. The con- 
ditions were so bad that, for a time, the industry appeared to be 
seriously threatened. The loss, as reported, ranged from 10 to 20 

er cent of the stock on some beds to the destruction of one entire 

ar. A planted bed of 35 acres in Tampa Bay was attacked by this 
worm and the mature and young oysters alike were said to have 
been sie wa annihilated. The bed had been planted just two 
years and had given promise of excellent returns. 


a David G. Stead: Preliminary Note on the Wafer (Leptoplana australis), a Species of Dendrocoelous 
Turbellarian W orm, Destructive to Oysters. Department of Fisheries, New South Wales, November, 1907; 
pp. 1-6. (No other references to turbellarians attacking oysters have come to the writer’s attention.) 
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At Port Inglis and Cedar Keys the destruction during the season 
was estimated to be about 30 per cent. One or two localities, how- 
ever, revealed a mortality as great as 90 per cent, but the excess 
should not be attributed to the turbellarian, since many of the empty 
shells or ‘‘boxes”’ contained spat which had set before the depreda- 
tions of the worms had occurred, the mortality of these oysters being 
due evidently to other causes. When the devastation was at its 
height the affected oysters, as a rule, contained from 1 to 3 worms, 
although as many as 8 or 10 are said to have been taken from a single 
oyster. During the early part of the season about 100 oysters per 
barrel contained worms, but by February, the time of the examina- 
tion, the trouble had abated to such an extent that not more than 1 
or 2 worms were taken in 20 barrels of stock. It is worthy of remark 
that on the Port Inglis and Cedar Keys bars no small oysters were 
found or reported containing worms, nor did any of the empty shells 
of the small sizes show any malformations indicating that a defensive 
struggle had taken place. 


DESCRIPTION OF THE FLATWORM. 


Although this pest is known to the oyster dealers, planters, and 
shuckers of Florida as the “leech,” it is an animal of very different 
type, belonging to the branch of wormlike animals called platyhel- 
minthes, class turbellaria, and order polycladida.* Since the general 
character and habits of this turbellarian compare closely with the 
similar pest found in New South Wales, and described by Dr. Stead, 
the name “‘ wafer’? would be a more suitable and less misleading one 
for common use. 

The worm is almost flat, more or less circular in outline, and 
measures from about one-half to three-quarters inch in diameter. 
It has occasionally been observed, when feeding, to be so distended 
that it would cover half the body of the oyster. When disturbed it 
usually rolls up into a sort of a tube, the margins then becoming 
curled and very irregular. The upper surface is drab to dark-brown 
in color, sometimes nearly black, and at times finely stippled with 
darker aia the central aye tae posterior to the eyes, is, as a 
general thing, of a lighter shade than the remainder of the surface; 
when taken Boni an alcoholic solution and allowed to dry, a whitish 
mucus coating is observed. The lower surface is whitish to cream 
color. The worm, when removed from the oyster, is soft and slimy, 
and on very moderate pressure breaks up or runs into a jellylike 
mass, apparently without much structure. When placed in alcohol 
of about 75 per cent strength it becomes firm and somewhat leathery. 


PHYSICAL CONDITIONS. 


The turbellarians were found to thrive in only those localities where 
the salinity of the water remained comparatively high, and not in 
areas where decided changes in density caused by freshets occur at 
certain seasons. The temperature is also an important factor in their 
activity and even their existence. If the water is chilled considerably 
below the normal it may cause their complete disappearance or 


a Harry K. Harring, of the Bureau of Standards and custodian of Rotatoria, U. S. National Museum, is 
engaged in a study of the turbellarian, which will probably prove to be a representative of a new genus. 
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perhaps death. During the early part of February, 1917, there was a 
decided fall in the temperature throughout the greater portion of the 
State and many orange trees, early gardens, and much vegetation 
in general were killed; also many small fishes, crabs, and oysters on 
the shallower reefs were destroyed. Following this extreme, the 
worms practically disappeared from the oyster beds, and relief was 
expressed by those engaged in the oyster industry. Just about this 
time local rains reduced somewhat the salinity of the water, which 
was also an unfavorable condition for the worms. 

Speaking of the turbellarian in New South Wales, Stead says: 
‘Judging by my present data, they appear to be most plentiful 
during dry weather (and particularly while mild or high tempera- 
tures prevail), when the water of our estuaries is of greater density.” 

Dry, warm weather appears to be the most favorable condition 
for this enemy. The months of their greatest activity on the oyster 
bars are stated to be August and September, and if the weather con- 
tinues warm, October, November, and December may be included. 

The character of the oyster bottoms and the depth of water on 
the bars or reefs do not appear to have any direct influence on the 
depredations committed by the worms, since they were found active 
and damaging at all depths and on all kinds of bottoms, such as sand, 
firm mud, or shells. 


THE ATTACK AND RESULT. 


It is not known how the worm gains admission within the valves 
of the living oyster, and we were not fortunate enough, while exam- 
ining the beds, to obtain any data along thisline. Itis probable that 
the soft, velvety creature may flatten itself into a very thin wafer- 
like form and slowly work its way between the partially opened 
valves without producing a reaction on the part of Ae oyster. Some 
oystermen, who have observed the habits of the parasite, are of the 
opinion that the entrance is made along the ventral margin or gill 
side, about halfway between the hinge and tips rather than at the 
tips themselves, since this is near the point where the worm is usually 
found. The first reaction of the mantle of an infected oyster takes 
place at this mid-portion of the shell. (See figs. 1 and 2.) It is 
possible that entrance is made during the larval or immature stage 
of the worm, at a time when admission could be more easily gained, 
and development completed within the oyster. 

J Regarding the method of attack the following remarks are made by 
tead: 


METHOD oF ATTAcK.—After gaining an entrance between the valves of the oyster, 
the wafer proceeds to wrap itself round the upper part of the oyster, as close to the 
nee adductor muscle (which so powerfully keeps the two shells shut) as it can get. 

t then proceeds to pour out a great amount of thick, stringy, slimy mucus, which per- 
haps has the effect of partly digesting the body of the oyster, so as to prepare it for 
absorption by the wafer. Certainly in those which have come under my notice, the 
adductor muscle, usually the hardest part of the body of the oyster, is, after being 
attacked by the wafer, quite soft, although smelling quite fresh. 

One aspect of the case which is very puzzling is, as to how the worm gains ent: 
between the shells of the oyster without the latter ‘‘closing down’’ on it; as, if it did, 
the wafer would surely be nipped in two. 


The worm is usually found on the right side of the body of the 
_ oyster, near the heart, between the adductor muscle and the anterior 
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end or hinge. By carefully opening an infested oyster and removing 
the right valve, the worm may be observed as a thin sheet, closely 
adherent to the meat, and more or less covered with a slimy mucus. 
(See fig. 3.) It was stated by the oyster dealer,“ who was interested 
in this subject, that he had found the worms in about the same rela- 
tive position mentioned above, but on the reverse side or between 
the meat and lower valve, so that it was necessary after taking off 
the upper valve to turn the oyster over in order to see the worm. 

It was not determined how long the oyster can successfully with- 
stand an attack or whether it is able to recover after an invasion. 
It is the opinion of some dealers that the oysters are killed within 
two or three days, but this is evidently too brief a period, at least for 
the majority of cases. An examination of many of the oysters showed 
plainly, both in the meats and shells, that a hard, continuous, and 
defensive struggle for existence had taken place. The oysters, which 
were alive when opened, were poor, watery, and shriveled, to a degree 
depending upon the duration of the plague. Being robbed of its 
juices and its vitality probably reduced by secretions of the worm, 
starvation and death would ultimately follow. Up to this time no 
odor of decomposition was observed. 

When carefully examined, the meat and shell often reveal the 
successive stages of the battle between the feasting turbellarian 
and the helpless oyster. With a slow but continued Toss of its life 
juices and consequently contracting meat, the mantle gradually 
withdraws from the margins, particularly along the ventral side, and 
leaves a dark or blackened border or band of shell substance. (See 
fig. 4.) As the struggle continues, a thin ridgelike deposit of the 
shell substance may form along the gill side about one-half inch from 
the edge of the shell, and extend from the hinge to the tips. (See 
fig. 5.) At times a second or inner ridgeis secreted. (See fig. 6.) The 
oyster, now being reduced to a smaller space by additional loss of its 
juices, has thus accommodated itself to a still smaller shell cavity. 
These ridges are doubtless a mechanical consequence of the shrinkage 
of the oyster; they indicate that the attack is persisted in and that 
considerable time elapses before death ensues. The ridges and other 
deposits are composed of regular shell material—calcium carbonate, 
and conchiolin; nacreous and crystalline layers are both present. 
(See figs. 7 and 8.) 


CONCLUSIONS AND RECOMMENDATIONS. 


1. Although oysters may be able to resist a brief invasion of the 
turbellarian, it does not appear that they possess the means to ward 
off an assault in harassing numbers, if long continued. 

2. After the turbellarian has once gained admission within the 
oyster, there appears to be no method of combating the enemy. The 
poouis ridges deposited by the oyster afford only a temporary 
relief. 

3. It is recommended that a careful working or cultivation of the 
beds in the infested district be carried on systematically, and that 
new, air-dried cultch and fresh seed stock be used when possible. 
All marine grasses and other objects under which the turbellarian 


a Mr. Williams, Cedar Keys, Fla. 
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may secrete itself or deposit its eggs should be removed from the 
vicinity of the bars. 

4. When it is desired to select a new area for planting and cul- 
tivation, it is advisable, other things bein Ba to choose those 
localities where the water has sufficient depth to prevent overheating 
in summer, and also where the salinity may not attain too great a 
_ degree, as off affluents. 


EXPLANATION OF THE FIGURES. 
[All figures are two-thirds natural size.] 


Fig. 1. Left valve, showing a thin deposit of shell substance along the ventral margin 
from hinge to tips, and covering nearly one-half of the inner surface of the shell. The 
deposit had curled and peeled somewhat before the photograph was taken. The shell 
isempty. (Taken from Cedar Keys, Fla., Feb. 10, 1917.) . 

Fig. 2. Both valves, showing the results of the struggle between the oyster and the 
worm. Notice the shell deposits, particularly along the ventral margins. Parts of the 
meat are still clinging to the shell at the muscle scar. The worm had escaped. 
(Taken from Cedar Keys, Fla., Black Point Bars, Feb. 12, 1917.) 

Fig. 3. Left valve with the meat, and the turbellarian in position near the adductor 
muscle. Notice the shriveled condition of the oyster, and the retreat of the mantle 
from the edges of the shell. The worm had contracted to about one-half of its spread- 
ing capacity. (Taken from Port Inglis, Fla., Feb. 10, 1917.) 

Fig. 4. Left valve with oyster showing the gills. Notice the ‘‘ridges” near the hinge 
and along the ventral margin. The oyster was shriveled and dead. The worm had 
escaped. (Taken from Port Inglis, Fla., Feb. 10, 1917.) 

Fig. 5. Left valve, showing that the space occupied by the oyster was reduced, be- 
fore death, about one-half. Notice the ‘‘ridge,’’ beginning at the dorsal margin, then 
crossing adjacent to the hinge to the opposite side and extending to the tips. (Taken 
from Cedar Keys, Fla., Feb. 10, 1917.) 

Fig. 6. Left valve, showing the reduced space occupied by the oyster just previous 
to death. Notice the two ‘‘ridges” or successive stages of retreat along the ventral 
margin, and the spreading out or fan-like condition at the tips. (Taken from Cedar 
Keys, Fla., Feb. 10, 1917.) 

Fig. 7. Both valves, showing shell deposits of conchiolin and calcium carbonate. 
(Taken from Cedar Keys, Fla., Black Point Bars, Feb. 12, 1917.) 

Fig. 8. Both valves, showing deposits of conchiolin and calcium carbonate. (Taken 
from Cedar Keys, Fla., Black Point Bars, Feb. 12, 1917.) 
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OYSTERS AND SHELLS, SHOWING THF RESULTS OF ATTACK BY FLATWORMS. 


U. S. B. F.—Doc. 869. PLATE Il. 


EMPTY SHELLS OF OYSTERS, SHOWING MALFORMATIONS RESULTING FROM 
ATTACKS BY FLATWORMS UPON THE LIVING OYSTER. 
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TWO SPECIES OF MENHADEN OCCURRING ON THE COAST OF 
NORTH CAROLINA. 


By SAMUEL F, HILDEBRAND, 
Superintendent, U. S. Fisheries Biological Station, Key West, Fla. 


The relationship of the species or varieties of menhaden occurring 
on the Atlantic coast of America has been for many years a subject 
of conjecture among ichthyologists. The most accurate account yet 
available appears to be the one published in the fifth annual report 
of the U. S. Commissioner of Fish and Fisheries.* Subsequent writ- 
ers contribute little to our knowledge of the affinities of the various 
forms which have been noticed. In order to definitely determine 
their true relationship, the study of a very large series of specimens 
from various localities throughout the range of the genus will be 
necessary. Such a study, augmented by field observations, would be 
very helpful. 

The purpose of the present paper is to contribute in a small way to 
our knowledge of the menhaden by showing the affinities, as revealed 
by structural characters and habits, of two forms which have been 
noticed at Beaufort, N. C., but which have not been distinguished by 
writers.2 One of the these forms is doubtless the typical Brevoortia 
tyrannus (Latrobe), as understood by recent writers. The other form 
differs from the typical one so essentially, both in form and in habits, 
that it should be regarded as a distinct species. The writer refers this 
species somewhat doubtfully to Brevoortia aureus (Agassiz), for, as 
already indicated, we can not be certain of the true relationship of 
the several forms, variously regarded as species, subspecies, or varie- 
ties, until a more thorough study is made of the genus. The addi- 
tion of another name at this time would probably only add to the 
confusion. 

The description of the “ fatback” is based on a very large series 
of specimens collected at various seasons in the vicinity of Beaufort, 
N. C. The “yellow-fin shad” is described from mature specimens 
only, since the young have not been observed. 


BREVOORTIA TYRANNUS (Latrobe). 


Head, 2.98 to 3.3 in length of body to base of caudal fin; depth, 2.6 to 2.95; 
dorsal rays, 18 to 20; anal rays, 20 to 23; scales, in 47 to 54 oblique series along 
rely of side from posterior margin of opercle to base of caudal fin; vertebra, 
18+30. 


«The natural and economical history of the American menhaden, by G. Brown Goods. 
Appendix to Report of U. S. Commission of Fish and Fisheries, pp. 1-529, 31 pls. 
Washington, 1879. 

b’T am indebted to Ed. Simpson and Arthur Newkirk, local fishermen, for first calling 
my attention to the different habits of the two species discussed in the present paper. 


3 


4 TWO SPECIES OF MENHADEN. 


Body, oblong, compressed, rather robust ; the back, moderately elevated, rather 
broad; the ventral outline, anteriorly slightly more convex than the dorsal pro- 
file; head, large, rather low, its depth at margin of preopercle less than its 
length ; snout, rather short, 3.86 to 5.14 in head; eye, 3.25 to 5.27; mouth, large, 
oblique; maxillary, broad, reaching vertical from posterior margin of pupil, 
2.12 to 2.44 in head; opercle and preopercle, with prominent radiating striations ; 
gill-rakers, very long and slender, numerous, close-set; teeth, absent; scales, 
large, broad, rather regularly placed, not greatly reduced on caudal peduncle, 
strongly pectinate in adult, less so in young, the serrations very long and 
sharply pointed, with evident grooves between them at baSe; ventral scutes, 
prominent, 31 to 33 in number. 

Dorsal fin, somewhat elevated anteriorly, with a low sheath of scales at base; 
caudal fin, deeply forked, the lobes a little shorter than head; anal fin, low, its 
base slightly longer than that of dorsal; ventral fins, small, scarcely longer 
than snout; pectoral fins, moderate, 1.62 to 2.17 in head. 

Color of back, dark green to bluish; sides, brassy; a round black humeral 
spot present, a variable number of smaller black spots behind it; fins mostly 
pale yellow, some of them often more or less punctulate with dusky. 

This is the most abundant fish in the vicinity of Beaufort, where 
it is taken in large quantities, supplying eight factories which reduce 
it to oil and fertilizer (fish scrap). It is a migratory species, running 
in schools. Single schools ample to load a large fishing schooner are 
not infrequent. Large schools seldém enter the harbor, but small 
schools are common within the harbor. The species occurs at Beau- 
fort throughout the warmer part of the year, but it is not always 
equally abundant. There is usually a period late in the spring, one 
in midsummer, and another late in the fall when large schools pass by. 
It is during these “runs,” generally known as the spring, summer, 
and fall runs, that the fish are taken in large quantities. The fall run 
is, however, by far the most important one, as at this time the fish are 
not only much more abundant than during the other runs, but they 
are also usually bigger and fatter, therefore yielding more oil. Large, 
fat fish occasionally yield as much as 16 gallons of oil per 1,000 fish, 
the average for the fall fish being about 8 gallons per 1,000.2 

This fish has long been used to a limited extent as food by the people 
of Beaufort and vicinity, but it 1s only within recent years that its 
use has become quite general. It is now the custom with a consider- 
able proportion of the population to salt a quantity of menhaden each 
fall for winter use. It is, however, not yet marketable for other than 
local consumption. Since the fish is thoroughly wholesome, either 
in the fresh, salted, or smoked state, it is hoped that people of other 
communities, and particularly those living inland, will also soon learn 
to eat it and avail themselves of an abundant food supply. Ex- 
periments conducted by the writer show that the species when prop- 
erly processed makes a palatable canned product. 

The spawning habits of this fish are still imperfectly known. Men- 
haden heavy with roe are taken at Beaufort during the latter part 
of October*and during November, and it is altogether probable that 
the eggs are pelagic and are deposited while the fish is on its south- 
ward migration. The smallest juveniles observed by the writer dur- 
ing several years collecting measured 50 mm.:in length. Fish of this 
size are not infrequent in the harbor during May and June. They 
grow rapidly, reaching a length of about 95 mm. by the 1st of October. 
The full-sized menhaden is 300 to 350 mm. in length and is seen at 
Beaufort only during the fall. 


«This information was offered by Charles P. Dey, a fertilizer manufacturer of intelli- 
gence and large experience, = 
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Brevoortia tyramnus (Latrobe). 
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Brevoortia aureus (Agassiz). 


PLATE I. 


U.S. B. F.—Doc. 871. 


FIG. 1.—SCALE OF B. TYRANNUS, TAKEN FROM BELOW ORIGIN OF DORSAL 


X 10.4. 


AND A LITTLE ABOVE THE MEDIAN LINE OF THE SIDE. 


FIG. 2—SCALE OF B. AUREUS, TAKEN FROM IDENTICAL POSITION 


AND FROM A SPECIMEN OF THE SAME 


1 


IN FIG. 


X 10.4. 


ON FISH AS 
LENGTH. 
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The menhaden feeds on floating plankton, which it is well able to 
obtain from the water through the mouth with its highly specialized 
gill-rakers. While the fish are feeding they perform characteristic 
whirling movements by means of which the fishermen are able to 
sight the schools. 

This species is known by many names, viz, menhaden, bugfish, shad, 
oldwife, alewife, yellowtail, fatback, etc. Menhaden is the name 
most widely used throughout the range of the species, but at Beau- 
fort it is nearly always called fatback. This name is in allusion to 
the broad back and the layer of fat which lies underneath the skin 
along the dorsal region. 


BREVOORTIA AUREUS (Agassiz). 


Head, 3.1 to 3.5 in length of body to base of caudal fin; depth, 2.25 to 2.7; 
dorsal rays, 17 or 18; anal rays, 21 to 22; scales, in 63 to 73 oblique series 
along middle of side from posterior margin of opercle to base of caudal fin; 
vertebree, 7+39. 

Body, deep, strongly compressed; the back rather strongly elevated; the 
ventral outline, anteriorly notably more strongly convex than the dorsal pro- 
file; head, short and deep, its depth at margin of preopercle equal to its length; 
snout, short, 3.45 to 4.23 in head; eye, 8.75 to 4.85; mouth, large, oblique; maxil- 
lary, broad, reaching slightly past vertical from middle of eye, 2.15 to 2.22 in 
head; opercle and preopercle, with very feeble striations; gill-rakers, very long 
and slender, numerous, close-set; teeth, absent; scales, small, ctenoid, very 
irregularly placed, at least along the back, much reduced on caudal peduncle, 
the serrations blunt, finger-shaped, without evident grooves at base; ventral 
scutes, well developed, about 32 in number. 

Dorsal fin, somewhat elevated anteriorly, with a low sheath of scales at base; 
caudal fin, deeply forked, the lobes of about equal length, longer than head; 
anal fin, low, its base a little longer than that of the dorsal; ventral fins, small, 
a little longer than snout; pectoral fins, moderate, 1.47 to 1.62 in head. 

Color of back, bluish-green; sides, silvery; a large black humeral spot 
present, no smaller black spots behind it; fins, all golden. 

The “ yellow-fin shad” is much less abundant than the fatback. It 
is not known to school, but is taken within the harbor throughout 
the summer, usually only a few at a time. It inhabits the deeper 
waters and, unlike the fatback, is a vigorous swimmer and fights 
bravely when captured. When taken in a net it runs here and there, 
striking the net with great force, and if an avenue for escape is any- 
where open it is almost sure to find it. By this habit it may at once 
be distinguished from the fatback, which is a sluggish species, offering 
feeble resistence when captured, usually striking the net a single time 
and remaining where it comes in contact with the web while it is 
being hauled in. 

This fish, although not taken in sufficient quantity to be of much 
economic importance, has been marketable at Beaufort for many 
years. The fishermen call it the “ yellow-fin shad” and say that it 
has a better flavor and fewer bones than the fatback. The only differ- © 
ence the writer was able to detect, however, is that the meat of the 
present species appears to be a little less oily. 

The spawning habits of this fish are unknown. Only adult fish, 
ranging from 250 to 330 mm. in length, have been observed. The 
writer during nearly three years of persistent efforts was unable to 
find the young or any definite clue to the spawning habits. Large 
fish, 300 mm. and more in length, may be obtained within the harbor 
throughout the summer, but fatbacks of this size, as already stated, 
are obtainable only during the fall. 
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The yellow-fin shad feeds on microscopic organisms, but it does 
not appear to feed at the surface as does the fatback. 

The following comparison of the two species described above, based 
on specimens of like size, will aid in showing their relationship: 


BREVOORTIA TYRANNUS. 


Body, elongate, robust; depth in 
length for 10 specimens, 2.6 to 3; aver- 
age 2.85. 

Vertebra, 18+30. 

Head, long and low, its depth at mar- 
gin of preopercle less than its total 
length; head in body for 10 specimens, 
2.89 to 3.8; average 3.07. 

Radiating striations on opercle and 
preopercle strongly developed. Scales 
larger, with long, slender, finely-pointed 
serrations in adult, evident grooves on 
margin of scale between the bases of 
serrations (PI. I, fig. 1) ; rows of scales 
rather regularly placed, 47 to 54 oblique 
series along middle of side from margin 
of opercle to base of caudal; scales not 
greatly reduced on caudal peduncle. 

Caudal fin of moderate length, the 
lobes shorter than head. 

A variable number of small black 
spots on side behind humeral spot; fins 
mostly pale yellow, more or less punc- 
tulate with dusky. 

Body constantly with a dense coat of 
mucus. 


BREVOORTIA AUREUS. 


Body, deeper, less robust; sides less 
convex; depth in length for 10 speci- 
mens, 2.45 to 2.7; average 2.55. 

Vertebra, 7+39. 

Head, short and deep, its depth at 
margin of preopercle equal to its total 
length; head in body for 10 specimens, 
3.1 to 3.4; average 3.3. 

Radiating striations on opercle and 
preopercle feebly developed. Scales 
smaller, with rather short and blunt 
serrations, no evident grooves on mar- 
gin of scales between the bases of ser- 
rations (Pl. I, fig. 2); rows of scales 
very irregularly placed, 63 to 73 oblique 
series from margin of opercle to base 
of caudal; scales much reduced on 
caudal peduncle. 

Caudal fin long, the lobes longer than 
head. 

No small black spots on side behind 
humeral spot; fins all bright golden. 


Body almost wholly void of mucus. 
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U.S. B. F.—Doe. 872. 


VASVIV 1VYLNAO 


AYANNVOD NOWIVS 


ALASKA FISHERIES AND FUR INDUSTRIES IN 1918. 


By Warp T. Bower, Agent, Alaska Service. 


INTRODUCTION. 


The work of the Bureau of Fisheries in Alaska falls under certain 
main heads, which may be stated as follows: Enforcement of the 
laws and regulations for the protection of the fisheries and fur- 
bearing animals; administration of the Pribilof Islands Reservation, 
and matters incidental thereto; the collection of statistics and the 
dissemination of information regarding the fisheries; the making of 
certain scientific investigations, chiefly in regard to the life history 
of the salmon and in connection with the fur-seal herd; and the con-. 
duct of fish-cultural operations. 

The work of the Alaska service in regard to the fisheries and fur- 
bearing animals has been devoted in considerable measure to the 
enforcement of the laws and regulations. The patrol of the fishing 
districts was extended by the charter of several small power boats and 
the employment of a number of men temporarily as stream watchmen 
in the central and southeastern sections. The census of red salmon 
ascending Wood River was again taken, and the private hatcheries 
were inspected. Work was continued in the opening up of streams for 
the spawning of salmon. 

Three formal hearings were held at Seattle in regard to fishery 
operations in the streams of southeastern Alaska, in the Copper River, 
and in the Yukon River, and as a result formal orders were issued 
Imposing restrictions on operations. Detailed statistics were as- 
sembled covering practically all features of the varied fishery indus- 
tries A i Territory. Statistics of the shipments of furs were also 
compiled. 

The work in connection with the Pribilof Islands expanded greatly 
in 1918 with the resumption of commercial killing of seals. A number 
of natives were secured from Unalaska to aid in the work, and tempo- 
rary assistants were employed for sealing operations and general 
construction and repair work on the islands. Necessary transporta- 
tion of supplies and products was furnished by the Bureau’s steamer 
Roosevelt, together with some cooperative assistance by the Navy 
Department. Fur-seal skins and fox skins were taken and preserved 
as usual. A by-products plant was erected on St. Paul Island for the 
conversion of seal carcasses into oil and fertilizer. Cold-storage 
facilities were planned, and the géneral administration of the natives’ 
affairs was carried on. A census of the fur-seal herd was taken as 
heretofore. Two sales of fur-seal skins and one of fox skins were held 
during the year at St. Louis, Mo. 

Acknowledgement is made of valuable aid in the preparation of this 
report by Assistant Agent E. M. Ball, who compiled the statistics of 
the fisheries and prepared much of the accompanying text. Dr. 
G. Dallas Hanna assisted in the preparation of items regarding the 
Pribilof Islands. 
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8 ALASKA FISHERIES AND FUR INDUSTRIES IN 1918. 


REGULAR EMPLOYEES, ALASKA SERVICE. 


During the year 1918, the following regular employees have been 
identified with the Alaska service of the Bureau: 


REGULAR EMPLOYEES IDENTIFIED WITH THE ALASKA SERVICE IN 1918. 


Name. Position. Headquarters or chief place of duty. 
Ward T. Bower........- Chief. agents site caae see Washington, D. C. 
Edward M. Ball......... Assistant agent=-iscesceeee. Kodiak. 
Harry J. Christoffers. ...}...-.. MO: ccla's seecte~ceeeecseee Seattle 
Ernest P. Walker ....... Tnspector...... Serer ere Wrangell, 
James H. Lyman.......| Assistant agent.............. aie (Resigned Jan. 9, 1918, for military 
uty. 
Calvin F."Townsend: 20/22. -dolzcececsseceseeereses ae priers (Promoted Dec. 16, 1918, from 
warden. 
Harry C. Fassett........ Agent and caretaker.........| St. Paul Island. 
ASH Proctorce . che fa] ce WO: eee esneddeeee St. George Island. 
Henry D. Aller.......... Storekeeper. .fccssceeewaeees Washington, D. C., and St. George Island. 
(Transferred July 10, 1918, from assistant.) 
~GerDallas Hanna: 22 Sacelesee. GOs eee oEnoes St. Paul Island. 
William T. Miles........ Pliysician ots Ac acsceeone St. George Island. (Resigned July 20, 1918.) 
William B. Hunter......|....- CC ee eed See St. PaulIsland. (Resigned Aug. 31, 1918.) 
Charies:l Johnson 222 482 200: oo 8 aoeeecoecece St. George Island. (Appointed July 21, 1918.) 
Henry H. Stromberger..}..... GO es tesoctenct asec St. PaulIsland. (Appointed Sept. 1, 1918.) 
Arnold C. Reynolds. .... Assistant agent.............- St. Paul Island. (Promoted Mar. 1, 1918, from 
schoo Woe St. George Island. Died Nov. 
i ; 
George Haley...........| School teacher..... eeeeesee--| St. Paul Island. 
Cora Giles Haley........|.-..- 76 Ua Sees page tie ee te gil ao Do. 
Charles E. Crompton....|.. ed? Fear eee ee ee limbs aren (Promoted Mar. 1, 1918, from 
warden. 
Fred H. Gray..........-. Wardens. csc. c.Sccscecescocs| aN raneell, 
Shirley A. Baker........!.. oat G0. csideaecccccwencecuveas ee (Resigned Oct. 14, 1918, for military 
uty. 
Christian L. Larson.....]... ~ECOssdeee sdaceedancceecste| PCUICKer. 
Henry C. Scudder.......|..... GOls-escee es Scavewscnuers Wrateet (Resigned July 8, 1918, for military 
uty. 
Jesse L. Nevill. .........]..... C1 Lo ene pers Oe eee ee Wranvell. (Resigned Dee. 31, 1917.) 
Lemuel G. Wingard.....]....- GOs2i ce cecceccsab seca Cordova. (Appointed May 5, 1918.) 
Elmer B. Mitchell.......|..... Coste Sete i oer Z ca ree July 25,1918. Resigned 
ov. 30, : 
Michael:3. O%Connor 42] 562. Olt o. see eeceeeeeeese Haines. (Appointed Sept. 1, 1918.) 
Hans Bierd's..o.s.ces6s Master steamer Roosevelt. ..} Seattle. 
Edwin Hofstad......... Master steamer Osprey - ---- Wrangell. 
Albert K. Brown........ Clerk, 2252 ite Eases Washington, D. C. 
Mary 8: Haines. -..-...-|.<..- G0. s2 2 oshrewke aoe ceccee 
William P. Rasin.......}....- Goskei hin celsew eee cice Do. 
Marguerite McBride.....|..... 06 (oS Oe anes meets Washington, D.C. (Appointed Jan. 17, 1918.) 
BH Milsine Belles eal eseee COLE See ech pee mote Seattle. i! 
Gladys M. Gamlen......]....- ts Fee mee MEAS Sal sl So ea Seattle. (Appointed Oct. 4, 1918.) 


REGULAR EMPLOYEES AT GOVERNMENT HATCHERIES IN ALASKA IN 1918. 


Name and location. Position. 
Afognak: 
dwin Wentworth......-.-. Superintendent. 
G. C. Robertson... .-| Foreman. eee er July 31, 1918, to foreman, Clackamas, Oreg.) 
Harry J.pneuver....25:-<+5 Foreman. (Promoted Aug. 1, 1918, from fish-culturist, Nashua, N. H.) 
Russell Noyes.....-...-.:- east, Ray ss Jan. 16, 1918, from apprentice fish-culturist, 
same station. 
WES Sulliyan'??.-2202-.24 wa (Transferred Oct. 31, 1918, to fish-culturist, Baker Lake, 
ash. 
FredeR. Wucasie seo. cede ae Fish-culturist. (Promoted Jan. 1, 1918, from apprentice fish-culturist, 


Puget Sound stations. Promoted Nov. 16, 1918, from apprentice fish- 
culturist, same station.) 


Albert L. Carlton......-..- Apprentice fish-culturist. (Promoted Jan. 16, 1918, from apprentice fish- 
culturist, Puget Sound stations.) ‘ 
Alfred Nelson.............- Apprentice fish-culturist. 
BJgAStewarts J). 3.625220 Cook. 
McDonald Lake: / 
Charles B. Grater.......... Superintencent. (Transferred Oct. 15, 1918, to superintendent, Lead- 
e, Colo. 

LCA 2 SAVE gt 1 ae Superintendent. (Promoted Oct. 16, 1918, from foreman, same station.) 
Calvin D. Ryan........... Foreman. (Promoted Oct. 16, 1918, from fish-culturist, Baker Lake, 


Wash.) 
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REGULAR EMPLOYEES AT GOVERNMENT HATCHERIES IN ALASKA—Continued. 


Name and location. Position. 


McDonald Lake—Continued. 


Kenneth P. Hutton.....-- Fish-culturist. (Transferred June 30, 1918, to assistant car messenger.) 

WE Ne -BIYStaG.s oj. <05- ss Fish-culturist. (Promoted Aug. 16, 1918, from apprentice fish-culturist, 
same station.) 

Vcd (9M Wt) 90(c\ Sn ere Fish-culturist. 

Harry E. Leuenberger...-.- Apprentice fish-culturist. (Promoted Feb.,16, 1918, from apprentice fish- 
a de Baker Lake, Wash. Resigned May 31, 1918, for military 

uty. 

William A. Cagle.........- Apprentice fish-culturist. (Promoted Aug. 1, 1918, from apprentice fish- 
culturist, Manchester, Lowa.) 

Clarence B. Rivers.....---- Apprentice fish-culturist. (Resigned May 31, 1918, for military service.) 

Clive L. Henry ....--..-.-- Apprentice fish-culturist. (Promoted Aug. 1, 1918, from apprentice fish- 
culturist, Clackamas, Oreg. Resigned Sept. 30, 1918, for military duty.) 

Edwin F, Anderson ....... Se fish-culturist. (Appointed Oct. 1, 1918. Resigned Nov. 20, 
1918. 

Me Dvierney 5/25. 2-4 Cook. 


Record is hereby made of the regular employees of the Alaska 
service who entered upon military duty during the year. 

James H. Lyman, formerly assistant agent in the Alaska service, 
resigned January 9, 1918, to enlist in the aeronautical service. After 
several months at Kelly Field, San Antonio, Tex., Mr. Lyman was 
transferred to the Three hundred and twelfth Aero Squadron at 
Bolling Field, near Washington. He was later transferred to the 
Motor Transport Corps and on September 24 was commissioned as 
a second lieutenant. 

Henry C. Scudder, warden in the Alaska service, resigned July 8 
to enter military service. He was first stationed at Camp Lewis, 
Wash., and was subsequently sent to the officers’ artillery training 
camp at Camp Taylor, Ky., where he had about completed the 
course when the armistice was signed November 11. Soon there- 
after he was discharged from the Army, and on January 1, 1919, 
was reinstated in the position of warden at an increased salary. 

Shirley A. Baker, warden in the Alaska service, resigned October 
14 to enter military service. He was sent to Camp Lewis, Wash., 
where he was in training at the cessation of hostilities. He was 
later discharged from the Army and reentered the service of the 
Bureau on February 20, 1919, resuming his former position as warden 
in charge of the work in the Bristol Bay district. 


FISHERY INDUSTRIES. 


The Territory of Alaska is’ divided for the purposes of this report 
into three coastal geographic sections generally recognized as follows: 
Southeast Alaska, embracing all that narrow strip of mainland and 
the numerous adjacent islands from Portland Canal northwestward 
to and including Yakutat Bay; central Alaska, the region on the 
Pacific from Yakutat Bay westward, including Prince William Sound, 
Cook Inlet, Chignik, and Ikatan Bay; and western Alaska, the shores 
of Bering Sea and Kotzebue Sound, and the territory drained by 
rivers tributary thereto. 

Detailed reports and statistical tables dealing with the various 
fishery industries are presented herewith, and there are also given 
the important features of certain subjects which were the object of 
special investigation or inquiry. 


WATERS CLOSED TO COMMERCIAL FISHING. 


Section 6 of the act approved June 26, 1906, for the protection 
and regulation of the fisheries of Alaska, is as follows: 


Src. 6. That the Secretary of Commerce may, in his discretion, set aside any 
streams or lakes as preserves for spawning grounds, in which fishing may be limited 
or entirely prohibited; and when, in his judgment, the results of fishing operations in 
any stream, or off the mouth thereof, indicate that the number of salmon taken is 
larger than the natural production of salmon in such stream, he is authorized to estab- 
lish close seasons or to limit or prohibit fishing entirely for one year or more within 
such stream or within five hundred yards of the mouth thereof, so as to permit salmon 
to increase: Provided, however, That such power shall be exercised only after all per- 
sons interested shall be given a hearing, of which due notice must be given by publi- 
cation; and where the interested parties are known to the Department they shall be 
personally notified by a notice mailed not less than thirty days previous to such 
hearing. No order made under this section shall be effective before the next calendar 
year after same is made: And provided further, That such limitations and prohibitions 
shall not apply to those engaged in catching salmon who keep such streams fully 
stocked with salmon by artificial propagation. 


Pursuant to the provisions of this section, action was taken in 
1918 in regard to the waters of southeastern Alaska, the Copper 
and Yukon Rivers. 

Under date of June 12, 1918, announcement was made of a hearing 
to be held in respect to the Yukon River. The text of the announce- 
ment was as follows: 


It having been recommended that the Secretary of Commerce timit or prohibit 
commercial fishing for salmon, or other commercial fishing inthe prosecution of 
which salmon are taken or injured, in the Yukon River and its delta, and in all tribu- 
tary waters in Alaska, notice is hereby given under the provisions of section 6 of the 
act of Congress approved June 26, 1906, entitled ‘‘An Act for the protection and 
regulation of the fisheries of Alaska,’ that a hearing to determine the advisability of 
limiting or prohibiting fishing operations in the above-named waters will be held at 
the office of the Bureau of Fisheries, 1217 L. C. Smith Building, Seattle, Wash., on 
a a ed 20, 1918, at 10 o’clock a. m., at which time and place all persons interested 

e heard. 
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FISHERY INDUSTRIES. £1 


Following the hearing on November 20, 1918, the Department 
under date of December 14, 1918, promulgated the following order: 


A hearing having been given at Seattle, Wash., November 20, 1918, after due 
notice in accordance with law, for the purpose of determining the advisability of 
establishing a salmon-breeding reserve of certain waters in Alaska, and all persons 
having had full opportunity to be heard, it is hereby ordered, by virtue of the au- 
thority vested in me by section 6 of ‘“‘An Act for the protection and regulation of the 
fisheries of Alaska,’’ approved June 26, 1906, that until further notice all fishing for 
salmon or other fishing in the prosecution of which salmon are taken or injured, in 
the Yukon River and all tributary waters, and in all waters of its delta to and includ- 
ing the area 500 yards outside each mouth or slough of the delta at mean high tide, 
be and is hereby made subject to the following limitations and prohibitions in addi- 
tion to the general restrictions already applicable by virtue of existing laws and 
regulations: 

i. That in 1919, and in each year thereafter unless otherwise ordered in the manner 
prescribed by law, not to exceed 30,000 cases (forty-eight 1-pound cans per case, or 
the equivalent thereof) of canned salmon, 1,000 barrels (200 pounds net weight each) 
of pickled or hard-salted salmon, and 200 tierces (800 pounds net weight each) of 
mild-cured salmon, of all species, shall be prepared for commercial purposes or export; 
these quantities to be apportioned, after a conference with the local representative 
of the Bureau of Fisheries, as equitably as practicable among the persons or com- 
panies with established plants. Promptly at the end of each calendar week each 
individual or company shall submit a statement to the said representative of the 
Bureau of Fisheries showing the number of cases, barrels, and tierces of salmon thus 
prepared to date, and shall submit also a record of the number of salmon of each 
species taken daily. 

2. That no salmon to be prepared by canning, pickling, or mild curing for ship- 
ment from Alaska shall be caught above the junction of the Clear River with the 
Yukon River near Andreafski. 

3. That commercial fishing in the waters of the Yukon delta shall be limited to 
Kwikluak Pass, commonly known as the south mouth or channel. 

4, That the use of traps or pound nets in the Yukon River and its delta is prohibited. 

5. That no gill net, seine, or other net used in the Yukon River and its delta shall 
exceed 700 feet in length. 

6. That all commercial fishing, except for local requirements, is prohibited after 
August 31 of each year. 

This order becomes effective January 1, 1919. 


Under date of September 16, 1918, announcement was made of a 
hearing to be held in respect to Copper River. The text of the 
announcement was as follows: 


Whereas it has been recommended that the Secretary of Commerce amend the 
order ef December 29, 1917, effective January 1, 1918, limiting fishing in the Copper 
River, Alaska, its delta, and its tributary waters, notice is hereby given under the 
provisions of section 6 of the act of Congress approved June 26, 1906, entitled ‘“‘An Act 
for the protection and regulation of the fisheries of Alaska,’’ that a hearing to deter- 
mine the advisability of further limiting fishery operations or of modifying the exist- 
ing limitations on such operations in the aforesaid waters will be held at the office 
of the Bureau of Fisheries, 1217 L. C. Smith Building, Seattle, Wash., on November 
22, oe at 10 o’clock a. m., at which time and place all persons interested will be 

eard. 


Following the hearing on November 22, 1918, the Department, 
under date of December 20, 1918, promulgated the following order: 


A hearing having been given at Seattle, Wash., November 22, 1918, after due 
notice in accordance with law, for the purpose of determining the advisability of 
amending the order of December 29, 1917, effective January 1, 1918, establishing a 
salmon-breeding reserve and limiting fishing in the Copper River, Alaska, its delta 
and its tributary waters, and all perpons having had full opportunity to be heard, it 
is hereby ordered, by virtue of the authority vested in me by section 6 of ‘‘An Act 
for the protection and regulation of the fisheries of Alaska,’? approved June 26, 1906, 
that until further notice all fishing for salmon or other fishing in the prosecution of 
which salmon are taken or injured, in the Copper River and its delta and all tribu- 
tary waters, Alaska, be and is hereby made subject to the following limitations and 
prohibitions in addition to the general restrictions already applicable by virtue of 

_ existing laws and regulations: 
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1, Commercial fishing is prohibited in waters of the Copper River delta from 6 a. m. 
on January 1 to 6 a. m. on June 10 of each year, and in the waters of Miles Lake and 
Abercrombie Canyon from 6 a. m. on January 1 to 6 a. m. on June 15 of each year. 

2. Commercial fishing in the waters of the delta shall be limited to set nets and drift 
gill nets. No such net shall exceed 800 feet in length. The lateral distance interval 
between all such nets in the waters of the delta herein referred to shall be not less 
than 600 feet. 

os _All fishing is prohibited from the head of the delta to the foot of Miles Lake at 
all times. 

4. All fishing in Miles Lake shall be limited to set nets. No such net shall exceed 
800 feet in length, and only one such net shall be extended out from shore from one 
location. No offshore nets will be permitted in the lake. Throughout the fishin 
season the shore of the lake shall be considered as it was on June 15. The latera 
distance interval between all nets in Miles Lake shall be not less than 600 feet. No 
fishing will be permitted along the west and north shores of Miles Lake from the north 
end of Mile 49 bridge to the north end of Miles Glacier, nor along the islands and sand 
bars between the bridge and the head of the lake. 

5. Fishing in Abercrombie Canyon shall be restricted to the use of dip nets operated 
by hand, such nets not to exceed 16 inches in greatest diameter. No fishing will be 

ermitted at any point on the east side of the canyon or river above the head of the 
ake. 

6. No fishing will be permitted at any time in the waters of the Copper River above 
Abercrombie Canyon, or in any of the waters tributary thereto, except in the case of 
local residents, who may take limited numbers of salmon for domestic use: Provided, 
That such fishing shall at no time be upon the spawning grounds of any salmon. 

7. No net shall be placed in any other than substantially a straight line. 

8. For the purposes herein considered, the delta of the Copper River shall be 
regarded as including all waters south of an east and west line passing through Mile 
270n the Copper River & Northwestern Railway, as at present established, and inside 
of a line 500 yards off the mouth of each slough and outlet of the Copper River, begin- 
ning with Alaganik Slough on the west and ending with Gus Wilson Slough on the 
east, including Pete Dahl, Walhalla, Gus Stevenson, Little King Salmon, Castle, 
Storey, Big King Salmon (or Copper River proper), Duck, Russian, and all unnamed 
sloughs between. For the purposes of this order, the mouth of each slough will be 
regarded as at the edge of the grass banks at the line of mean high tide. 

9. The lower end of Miles Lake shall be considered as at the bridge of the Copper 
River & Northwestern Railway at Mile 49. The head of Miles Lake shall be consid- 
ered as at the point where theriver enters the lake, this point to be as indicated by no- 
tices posted by duly authorized representatives of the Bureau of Fisheries. 

10. Abercrombie Canyon shall be considered as extending from the head of Miles 
Lake to Tunnel Point on the Copper River & Northwestern Railway. 

11. For the purposes of this order the following definitions are adopted: ‘‘Stake 
net,’’ a gill net attached or affixed to piles or stakes. ‘‘Set net,’’ an anchored gill 
nes one end of which may, if desirable, be ‘fastened to a stake or other object on 
shore. 

This order becomes effective January 1, 1919, and supersedes the order of Decem- 
ber 29, 1917. 


Under date of September 18, 1918, announcement was made of a 
hearing to be held in respect to the waters of southeastern Alaska. 
The announcement was as follows: 


It having been recommended that the Secretary of Commerce limit or prohibit 
commercial fishing for salmon and other commercial fishing in the prosecution of 
which salmon are taken or injured, in all streams less than 500 feet in width in south- 
eastern Alaska, east of the longitude of Cape Spencer, and in all lakes and other 
waters tributary to such streams and within 500 yards of the mouths of such streams, 
notice is hereby given under the provisions of section 6 of the act of Congress approved 
June 26, 1906, entitled ‘‘An Act for the protection and regulation of the fisheries of 
Alaska,’’ that a hearing to determine the advisability of limiting or prohibiting fishing 
operations in the above-described waters will be held at the office of the Bureau of 
Fisheries, 1217 L. C. Smith Building, Seattle, Wash., on November 25, 1918, at 10 
o’clock a. m., at which time and place all persons interested will be heard. 


Following the hearing on November 25, 1918, the Department, 
under date of December 21, 1918, promulgated the following order: 
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A hearing having been given at Seattle, Wash., November 25, 1918, after due notice 
in accordance with law, for the purpose of determining the advisability of making 
salmon-breeding reserves of certain waters in Alaska, and all persons having had full 
opportunity to be heard, it is hereby ordered, by virtue of the authority vested in 
me by section 6 of “An Act for the protection and regulation of the fisheries of Alaska,’’ 
approved June 26, 1906, that until further notice all fishing for salmon, or other fishing 
in the prosecution of which salmon are taken or injured, in all hereinafter-described 
waters of southeastern Alaska east of the longitude of Cape Spencer, be and is hereby 
made subject to the following limitations and prohibitions, in addition to the general 
restrictions already applicable by virtue of existing laws and regulations: 

1. That fishing with all forms of apparatus is prohibited in all streams less than 
500 feet in width at the mouth at mean low tide and in all lakes and other waters 
tributary to such streams. 

2. That all fishing with purse seines and drift gill nets and all other movable fishing 
appliances, other than set nets and beach seines, is prohibited within 200 yards out- 
side the mouth at mean low tide of all streams less than 500 feet in width at their 
mouth, except at the mouths of the Chilkat and Chilkoot Rivers, where the prohibited 
distance for all fishing appliances shall be 500 yards. 

3. That all fishing with traps, stake nets, and other fixed fishing appliances, and 
set nets and beach seines is prohibited within 500 yards outside of the mouth at mean 
low tide of all streams less than 500 feet in width at their mouth. No exceptions will 
be made in favor of any fixed fishing appliances heretofore operated within the pro- 
hibited areas. 

4. That the driving of salmon downstream and the causing of salmon to move 
outside the protected area at the mouth of any stream are expressly prohibited. 

5. That this order does not supersede but supplements sections 3 and 4 of the 
order promulgated by the Secretary of Commerce on November 18, 1912, which, 
respectively, prohibit all commercial fishing for salmon or other fishing in the prose- 
cution of which salmon are taken or injured ‘‘in Anan or Humpback Creek, its lagoon, 
lakes, and tributary waters, together with the region within 500 yards of the mouth of 
said creek,’’ and ‘‘in Naha stream, its lagoon, lakes, and tributary waters, above a 
line connecting the points known, respectively, as Loring Point and House Point.’ 
Likewise this order does not supersede but supplements the order promulgated by 
the Secretary of Commerce on October 25, 1915, which similarly prohibits fishing (a) 
‘in all waters tributary to Barnes Lake, Prince of Wales Island,”’ (b) ‘‘in Hetta Creek, 
its tributary waters, and the region within 500 yards of the mouth of said creek,’’ 
and (c) ‘‘in Sockeye Creek, its tributary Boca de Quadra hatchery waters, and the 
region within 500 yards of the mouth of said creek.’’ 

This order becomes effective January 1, 1919. 


Limitations and prohibitions upon fishing in the following waters 
are applicable by virtue of previous orders of the Secretary of Com- 
merce: In western Alaska, Wood and Nushagak Rivers; and in cen- 
tral Alaska, all streams flowing into Cook Inlet, Eyak Lake, and a 
limitation upon fishing in Eyak River. Limitations have been 
pees upon fishing by Executive order and proclamation in the 

ollowing additional waters: Afognak Reservation, Aleutian Islands 
Reservation, Yes Bay and Stream, and the Annette Island Fishery 
Reserve. 

STREAM IMPROVEMENT. 


The work inaugurated a few years ago of removing obstructions 
in salmon streams received some attention in 1918 in southeastern 
Alaska. The streams which were opened were Anan and Whitney 
Creeks on Wrangell Island and Olive Creek on Etolin Island. Some 
log jams were removed from the upper Chilkoot River and the falls 
in Mill Creek near Wrangell were reduced sufficiently for salmon 
to “an It is reported that beneficial results have already been 
noted. 

The importance of this work is obvious, and it is planned that in 
time, as funds and facilities permit, all streams in Alaska which were 
once open to salmon will be cleared of débris and log jams and be 
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restored to their former condition. The scope of these operations 
will be extended to include the opening of streams which, because of 
falls or other natural obstructions, have never been accessible to 
salmon. The possibilities of the work are most important in pro- 
viding additional spawning grounds, thus materially aiding in restor- 
ing and maintaining the supply of salmon. Normally, the greater 
the spawning areas of a given section the greater will be the run of 
salmon. 
STREAM WATCHMEN. 


The Bureau has given consideration from time to time to the need 
of a closer patrol of the fisheries of Alaska to prevent destructive 
fishing, encroachment upon streams, and the continuance of opera- 
tions during close seasons. In the past, this work has been seriously 
hampered by a lack of funds and personnel, but in 1918 additional 
assistance was secured by the temporary employment of 10 men as 
stream watchmen, most of whom were connected with the University 
of Washington, either in a professorial capacity or as students. Five 
of these men were assigned to duty in southeastern Alaska, while the 
other five were detailed to localities in central Alaska. 

Specific assignments for duty were as follows: Central Alaska— 
‘Kenneth Cole, at Katalla; Claude V. O’Callaghan, at Latouche, to 
cover the western part of Prince William Sound; Edward G. Cox, at 
Cordova, to patrol the eastern part of Prince William Sound and 
Copper River delta; Jason J. Perry and Francis W. Perry, at Miles 
Lake and Abercrombie Canyon; and southeastern Alaska—Ernest F. 
Goodner, at Anan Bay; Clifford J. Mattox, at Karta Bay; James M. 
Hay, at Lake Bay; E. O. Eckelman, on patrol duty on the Bureau’s 
steamer Osprey; and M. J. O’Connor, at Chilkoot. Mr. O’Connor was 
later transferred to the regular service as a warden. 

Much good resulted from this increase of the patrol force in the 
enforcement of the laws and regulations as well as in the prevention 
of unlawful acts in connection with the fisheries. Further penefits 
were obtained in the collection of data for the information and use 
of the Bureau. It is contemplated that this work will be extended 
from hs to year, as funds permit, until an adequate patrol force is 
secured. 


ALASKA FISHERY INTELLIGENCE SERVICE. 


In.1917 there was put into effect jointly by the Bureau of Fisheries 
and the Washington-Alaska Military Cable & Telegraph System an 
intelligence service to communicate by telegraph to various coastal 
towns in Alaska the daily prices of certain species of fish offered at 
Seattle and Ketchikan, thus giving fishermen an opportunity of 
marketing their product under the most favorable conditions. 

This service has been continued through 1918 and has no doubt 
been of genuine benefit. Prices are not necessarily telegraphed each 
day, as it frequently happens that there are no quotations. The 
figures, as received at Juneau, Petersburg, Wrangell, Ketchikan, 
Sitka, Skagway, Valdez, Seward, and Cordova, are posted at the 
telegraph offices. In some instances local papers have given these 
figures a place in their regular news columns. . 

The figures are secured by representatives of the Bureau. It is the - 
desire to continue the service. 


U.S, BEE.—Doc. 872. PLATE II. 


SALMON STREAM, KUPREANOF ISLAND, SOUTHEAST ALASKA, SHOWING 
WORK OF STREAM IMPROVEMENT. THE STEP AT RIGHT WAS BLASTED 
OUT IN ORDER TO PERMIT ASCENT OF SALMON. 


FISHERY PATROL BOAT, SOUTHEAST ALASKA. 
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PATROL BOATS. 


The enforcement of the fisheries laws and regulations of Alaska is 
contingent upon the ability of those charged with such duties to cover 
the territory regularly during the fishing season. This can be done 
most effectively by furnishing each man with a boat. Since the 
Bureau has but three vessels of its own for this work, it is necessary 
to hire each season several small boats for limited use in certain im- 
portant localities. This was done to a greater extent in 1918 than 
ever before, owing to the employment of several men as stream 
watchmen. 

In southeastern Alaska the Bureau’s steamer Osprey and the motor 
vessels Murre and Auklet were regularly engaged in patrol work 
during the season. In addition, four small launches, namely, My 
Fancy, Kitty, Bee, and May, were chartered at various times. In 
central Alaska the motor boats Prospector (7 tons net), Ellona, and 
five small unnamed power boats were chartered at different times, 
some being used continuously for several weeks while others were used 
for single trips of but a few days. They were engaged chiefly in the 
Copper River and Prince William Sound districts. 

The packing companies furnished free transportation to repre- 
sentatives of the Bureau on several occasions when other facilities 
were not available. 

The installation of hot-water heating plants on the Murre and 
Auklet was completed at Juneau in February, 1918, at a cost of 
$1,044 for both-vessels. In the fall of 1918 the galleys on these boats 
were enlarged. This adds greatly to the comfort of persons whose 
duties take them aboard these boats. 

On September 12, the Auklet was struck by the Canadian Pacific 
liner Princess Sophia while at the dock at Juneau. The house was 
considerably damaged, although the hull was not injured. Repairs 
were made without expense to the Bureau. 

The Osprey, Murre, and Auklet were engaged for several weeks the 
latter part of October and most of November in searching for bodies 
from the Princess Sophia, which vessel was wrecked October 25, on 
Vanderbilt Reef with a loss of 343 lives, no one on board being saved. 

In July, the launch Swan was put in commission on the Yukon 
River. This boat was built in the previous winter at Fairbanks. 
It is of a type specially adapted to river use. It is 36 feet in length 
by 6 feet in idan and is equipped with a 20-horsepower motor. On 
trial tests, a speed of 6 mille per hour was developed upstream 
against a current 4} miles an hour, and 13 miles per hour down- 
stream. Fuel consumption was 24 gallons per hour. Arrangements 
have been made with the War Department to secure fuel at military 

osts. There are sleeping accommodations for two persons on the 
wan. 

In a report submitted in the fall of 1918 by Warden Shirley A. 
Baker, attention was drawn to the need of a staunch, seaworthy, 
patrol vessel, to be at the disposal of the Bureau’s representatives 
covering the Bering Sea cannery district. It was recommended that 
this vessel should be at least 50 feet in length and equipped with 
nothing less than a 40-horsepower Pacific coast make of heavy-duty 
engine. Cannery operations are being extended every year and to 
cover the different regions and to make any inspection of real conse- 
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quence requires the use of a strong, comfortable vessel with a cruisin 
radius of several hundred miles. Warden Baker has also directe 
attention to the need of a strong, seaworthy launch, about 32 or 35 
feet long, with a medium heavy-duty engine of 10 horsepower or 
more. This launch should not draw more than 24 feet of water, as 
it is needed primarily for the patrol maintained in connection with 
ae Nushagak and Wood Rivers, which are closed to commercial 
fishing. 

In Coinsetieit with the matter of patrol boats, it is of interest to 
quote the following from a recent general report by Assistant Agent 


Ball: 


The great need of the service is boats and men in sufficient number to permit the 
placing of one at each important fishing district. As the patrol is increased, the size 
of the district given to each man will be reduced until it reaches a point where very 
good control of fishing activities can be maintained. To give anything like adequate 
protection to the fisheries of the Copper River and the enforcement of the law in that 
district, the Bureau should have three boats of the size and type of the one it now has 
on the Yukon. Such boats would have the requisite speed and also be sufficiently 
seaworthy, as it would never be necessary to take them into open waters. While 
storms may occur occasionally it is always possible for small boats to find shelter in 
any one of the many sloughs and outlets of the river. 

Proper patrol and protection of the Cook Inlet district would require three similar 
boats for use north of Ninilchik, where the water is very muddy and the shores are 
strewn with numerous bowlders. The advantage in having shallow draft boats in 
these waters would be that they could enter practically any of the streams flowing 
into the inlet in event of a storm, whereas boats drawing 3 or 4 feet of water could find 
no safe anchorage north of Kachemak Bay except in the Kasilof and Kenai Rivers. 
Full-powered seagoing launches would be required for the lower inlet, Prince William 
Sound, Kodiak, and all other localities in the central district as in them the waters 
are deep, more exposed, and visited by frequent wind storms. With the constantly 
increasing development of the fisheries, this need becomes more urgent, for with the 
demand for fish becoming greater and commerical competition becoming keener there 
yet also ai a tendency to disregard the laws until permanent injury to the fisheries 
will result. 


VIOLATIONS OF LAWS AND REGULATIONS. 


On December 9, 1918, the Supreme Court of the United States de- 
livered an opinion confirming the opinion of the circuit court of appeals 
for the ninth circuit enjoining the Alaska Pacific Fisheries from main- 
taining, and compelling it to remove, a fish trap erected by it in 
Annette Island waters, Alaska. 

A case of interest to packers in general was brought on May 23, 
1918, by the United States attorney at Valdez against the Pioneer 
Packing Co. for the nonpayment of a license tax, an information being 
filed in the district court at Valdez alleging that the Pioneer Packing 
Co. did prosecute unlawfully the business of manufacturing without 
first having obtained a license from the clerk of the district court. 
Counsel for the defendant interposed a demurrer, which was overruled 
by Judge Fred M. Brown on May 28, 1918. At the October, 1918, 
term of the district court the case was again taken up, when the 
defendant refused to plead further. On October 16 a fine of $500 
was imposed. The company has one year from that date in which to 
appeal. Under the law a license tax of $500 was assessed against the 
Pioneer Packing Co. for the operation of a clam cannery at Cordova, 
Alaska, as a manufactory doing a certain volume of business. The 
law further provides that if the tax is not paid when due, the company 
upon conviction shall pay a fine equal to the amount of the tax, 
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which in this case was $500, or a total of $1,000 that must be paid. 
This action is final, unless the circuit court of appeals, to which the 
case may be taken, reverses the judgment of the lower court. 

The Abercrombie Packing Co. was tried in the United States com- 
missioner’s court at Cordova on July 1 for having fished at six places 
in Miles Lake in June, 1918, with gill nets set less than 600 feet apart, 
and for fishing in Abercrombie Canyon at two points on the east 
bank of the Copper River at intervals of less than 300 feet, all in 
violation of the regulations of December 29, 1917. A plea of guilty 
was entered on all complaints and a fine of $500 was paid. In 
October the grand jury at Valdez returned a true bill against the 
Abercrombie Packing Co. on four counts involving violations of the 
order of December 29, 1917, by the use of set nets in Miles Lake in 
June, 1918, at less than 600 feet apart. The Northwestern Fisheries 
Co. and the Canoe Pass Packing Co. were also indicted jointly on four 
counts for similar offenses. 

The Carlisle Packing Co. was indicted in October on three counts 
for the operation between Mountain Slough and Cape Whitshed of 
three fishing appliances, each consisting of two distinct traps having 
their complement of parts, the lead of one being attached to the pot 
of the other, in total disregard of the endwise distance interval of 
100 yards required by law. The Canoe Pass Packing Co. was indicted 
for the operation of a similar appliance. 

On July 10 the Northwestern Fisheries Co. and the Canoe Pass 
Packing Co. were tried for wanton waste of salmon at Miles Lake on 
June 20. Pleas of guilty were entered, and each company was fined 
$200 and costs. Tom Teets was tried for a similar offense, but was 
acquitted. 

The Valdez Packing Co. was tried and convicted on August 14 
before the United States commissioner at Cordova, on a charge of 
having permitted two traps in Fidalgo Bay to fish during the weekly 
close period of July 13 and 14. A fine of $500 was imposed for each 
trap. The watchman at each trap was also tried and fined $100. 
The cases were appealed. Settlement was finally effected at Valdez 
on September 27, when the case was heard informally by Judge 
Bunnell. The company, after being convicted of the offense charged 
in the United States commissioner’s court at Cordova, now pleaded 
guilty and secured a reduction of the fine from $500 to $100 for each 
trap. The fines imposed by the lower court against the watchmen 
were waived, and the case against them was dismissed. 

On August 22 the Copper River Packing Co. was tried before the 
United States commissioner at Valdez for failure to close two of its 
traps in Fidalgo Bay on Sunday, July 28. The case was prosecuted 
before a jury which returned a verdict of guilty, whereupon a fine of 
$400 for both traps was imposed. The complaint also named the 
trap watchmen as codefendants, but prosecutions were not made. 

nm September 3 three complaints were filed before the United 
States commissioner at Kodiak against the Alitak Packing Co., 
charging it with (1) wanton waste of salmon, (2) canning salmon that 
had been killed more than 48 hours, and (3) constructing and oper- 
ating a trap in Moser Bay within 600 yards laterally of another trap. 
On the same day warrants were served on F. A. Davidson, superin- 
tendent of the Alitak Packing Co.’s cannery at Lazy Bay, who upon 
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being arraigned pleaded guilty to the first two complaints, while a 
plea of not guilty was entered in respect to the third complaint. 
Two cases were disposed of at this time by the imposition of a fine of 
$200 for each and the costs, which amounted to $57. The third case 
was Called for trial on September 20 at Alitak, and resulted in a con- 
viction of the company, which was fined $1,000 and assessed the costs 
of the prosecution, amounting to more than $500. The case was 
appealed to the district court. 

On September 21 a complaint was filed before the United States 
commissioner at Alitak against the Alaska Packers Association for 
the construction of a fish trap in Moser Bay within the prohibited 
distance of another trap. The case was tried immediately and 
resulted in a conviction. <A fine of $1,000 and costs was imposed. 
An appeal was taken. f 

In February, 1918, the grand jury at Juneau returned a true bill 
against R. EK. Voeth for fishing the latter part of August, 1917, with 
nets covering more than one-third the width of the principal stream 
entering Anita Bay, EtolinIsland. The grand jury also returned a true 
bill against Sergis Williams, Charles Daniels, Nicholas Keene, John 
Cameron, and John Williams, all natives, for the wanton waste of 
herring at Sitka in April, 1917. An instructed verdict of not guilty 
was returned in the case against Cameron and Williams, while a 
similar verdict was found after due trial for the other defendants. 

On July 9, 1918, Peter Iverson, Ole Skaaner, J. Hesnes, Olaf 
Olson, and John Mjiord were discovered in the act of laying a purse 
seine in the waters of the Anan Reservation. Complaints were filed 
against them before the United States commissioner at Wrangell on 
September 22, and within two weeks all were apprehended. They 
pleaded guilty and each was fined $25. 

On August 1 nine gill nets were found fishing in Chilkoot Inlet 
within less than 100 yards of each other. Action was brought against 
16 natives for these offenses in the commissioner’s court at Haines. 
Four of them, Harry Williams, Charlie Williams, Archie Watson, and 
Ben Watson, were operating for the Haines Packing Co. They 
pleaded guilty and were each fined $5 and costs. The remaining 12 
men were fishing for the Alaska Pacific Fisheries. The cases against 
four of these men were dismissed. Five of them, George Jackson, 
Sam Andrews, David Perrin, Charley James, and Jim Willard, pleaded 
guilty and each paid a fine of $5 and costs. The other three, Patsy 
Davis, Ben Fox, and Fritz Willard, pleaded not guilty and their 
cases were continued until the district court convened at Juneau in 
September. At that time the matter was presented to the grand 
jury and true bills were returned against Fox and Davis. These men 
were arraigned on September 28 and pleaded guilty, whereupon each 
was fined $10 and costs. Fritz Willard was not indicted. 

On Sunday, August 4, four traps, three in Tebenkoff Bay and one 
in Gedney Harbor, belonging to the Alaska Herring & Sardine Co., 
were found fishing. Complaint was entered before the United States 
commissioner at Juneau on August 7. The company pleaded guilty 
and was fined $500. 

On August 8 complaint was filed against the Juneau Cold Storage 
Co. and Louis Carsten for fishing with a trap in Lynn Canal on Sun- 
day, July 21. The company, upon pleading guilty, was fined $100, 
and the trap watchman was fined $50. 
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H. Bergman was tried on August 9 before the United States com- 
missioner at Ketchikan for failure to close, in accordance with law, 
his trap at Seal Cove on August 4, during the weekly close period. 
He pleaded guilty and was fined $10. 

James Willard, a native, was indicted for fishing in Chilkoot River 
on August 16 with a gill net covering more than one-third the width 
of the river. He was also indicted for improper conduct toward a 
civil officer of the Government in the discharge of his duties. On 
September 28 Willard pleaded guilty to the charge of illegal fishing 
and was fined $10 and costs amounting to more than $100. On 
account of the fine and heavy assessment of costs it was considered 
that this native was already sufficiently punished, and it was agreed 
by the Bureau’s representative that the other charge be dismissed. 

On September 4 the grand jury at Juneau indicted A. Rasmussen, 
Ben Larson, Nesle Running, Tom Carlson, and Arnold Sorsett for 
fishing in a stream tributary to Mole Harbor for a distance of more 
than one-third the width of the stream. On the 19th of the month 
Running and Sorsett appeared in court and pleaded guilty, being 
fined $25 each and the costs. The other three men had left Alaska 
and have not yet been brought to trial. 

The grand jury returned a true bill against the Hoonah Packing 
Co. for failure to close its trap at Point Adolphus during the weekly 
close season on September 8. The case came to trial on September 
18. The company pleaded guilty and explained that the watchman 
had stated he lost track of the days. — A fine of $50 was imposed, this 
being the company’s first offense. 

The Thlinket Packing Co. was indicted at Juneau for the operation 
of a trap in Icy Strait west of Point Couverdeen during the weekly 
close season on Saturday, September 7. The case was called for 
trial on September 19, when the company pleaded guilty and was 
fined $50 and costs. 

On Sunday, September 8, a trap belonging to the Alaska Pacific 
Fisheries in South Inian Pass was fishing during the weekly close 
period. Later in the month when the matter was presented to the 
grand jury it returned a true bill. The case came to trial on Sep- 
tember 20, when a plea of guilty was entered and a fine of $50 and 
costs was imposed. 

The grand jury at Juneau returned an indictment in October, 1918, 
against the Alaska Pacific Fisheries involving 15 counts for failure to 
properly close several of its fish traps during the weekly close season 
on eee dates in July and August, 1918. This matter is still 
pending. 

The case against the Alaska Pacific Fisheries, alleging that on or 
about August 15, 1917, the company installed a floating trap within 
less than 600 yards of a trap then in operation by the Thlinket Pack- 
ing Co,, near Village Point, has not been tried. 

On Sunday, September 1, three traps of the Alaska Pacific Fish- 
eries, located near Point Sherman, on the east shore of Lynn Canal, 
were found only partially closed, so that they were fishing at the 
lower stages of the water. The company was indicted and on Sep- 
tember 19 pleaded guilty and paid a fine of $50 and costs. 

Two prosecutions for stealing fish from traps occurred in south- 
eastern Alaska. On September 6 an indictment for larceny was 
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returned at Juneau against Ike Weathers, Al Weathers, and F. C. 
Wright for robbing the Tee Harbor Packing Co.’s trap on Admiralty 
Island, south of Point Retreat, on the night of July 18,1918. During 
the trial the charge against Wright, who was a trap watchman, was 
dismissed for lack of conclusive evidence connecting him with the 
crime, and he was used as a witness. It could not be clearly estab- 
lished that the men arrested were the persons who had robbed the 
trap, and a verdict of not guilty was returned. The second case was 
that against Herman Brandies and Louis Bolick, who were indicted 
on January 24, 1919, at Ketchikan for participating in the robbery 
of a trap of the J. L. Smiley Co., located at Bostwick Inlet, Gravina 
Island, on August 17, 1918. The charge was for embezzlement and 
fraudulent conversion ‘of property. They were permitted to enter 
pee of guilty of simple larceny and were sentenced to imprisonment 
or six months and one day. 

On May 25 Anton Johanson was charged in a complaint filed before 
the United States commissioner at Franklin with fishing with gill 
nets in Eagle Creek, a stream less than 300 feet in width, between 
the hours of 6 p. m. and 6 a. m. of the following day, and also durin 
the weekly close season. A plea of guilty was entered and a fine o 
$25 was paid. Subsequently the fine was remitted on account of the 
insufficiency of the complaint in stating the offense. 


TERRITORIAL LICENSE TAX. 


The territorial revenue act of May 3, 1917, imposes a tax on salmon 
canneries of 44 cents per case on kings and reds, 24 cents per case on | 
medium reds, and 2 cents per case on all others; salteries, 24 cents 
per 100 pounds on all fish salted or mild-cured, except herring; fish 
traps, fixed or floating, $100 per annum; and on cold-storage plants 
a graduated tax, according to the amount of business transacted. 
The following statement shows the tax collections made by the Ter- 
ritory during the calendar year 1918: 


TERRITORIAL FisHEeRY Lic—ENSE TAXES COLLECTED FOR THE YEAR EnpinG DEc. 31, 


Division Division Division ; 

Schedule. No. 1. No. 2. No. 3. Total. 
Caninerios:.. .fseod occas ohccacen capes tecewent ess $73, 823. 86 $487.23 | $123, 239.45 $197, 550. 54 
BaNTGHIGS een one soe cne amene tae coe oo ee eset eee. 1, 209. 38 - 60 3, 271. 96 4,481. 94 
ISHTL EDS EOF AES Sas See 2 ere blk 2 oe Ee 2 oe 42, 500. 00 100.00 18, 400. 00 61, 000. 00 
Cold=storage mlanists =: wine eetceeteemereracascnc 1,500:'00) |s-ceacenenne 500. 00 2, 050. 00 
Totals 68. soeaese tas ws ae eeeecenen = st = ore 119, 083. 24 587. 83 145, 411. 41 265, 082. 48 


Information was received from the Territorial treasurer that in 
addition to the foregoing amount the sum of $6,730.35 was collected 
under the schedules imposing a tax upon fish-oil works and fertilizer 
and fish-meal plants using herring in whole or in part. This amount 
and $10,298 similarly collected for the year ending December 31, 
1917, are being held on special deposit pending the settlement of 
litigation regarding these schedules. 
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CANADIAN-AMERICAN FISHERY CONFERENCE. 


Matters affecting the fisheries of Alaska were taken under advise- 
ment at sessions of the Canadian-American Fishery Conference. 
The members in behalf of Canada were Hon. J. Douglas Hazen, 
Chief Justice of New Brunswick and former Minister of Marine and 
Fisheries; George J. Desbarats, Deputy Minister of Naval Service; 
and William A. Found, Superintendent of Fisheries. The American 
members of the conference were Hon. William C. Redfield, Secretary 
of Commerce; Hon. Edwin F. Sweet, Assistant Secretary of Com- 
merce; and Dr. Hugh M. Smith, Commissioner of Fisheries. Sessions 
were held at Seattle on April 24 and 25, at Prince Rupert on April 30, 
at Ketchikan on May 2, at Vancouver on May 7, at New Westminster 
on May 8, and at Seattle again on May 9 and 10. 

Among the subjects considered were the Alaska-British Columbia 
halibut controversy, the protection of halibut on the Pacific coast, 
the mutual use of American and Canadian ports by the fishing vessels 
of both countries, and the regulation of the Pacific whale fishery. 
Subsequent sessions were held at Ottawa on May 20 and at Lake 
Champlain September 4 to 6. The findings and recommendations 
of the conference have been submitted to the respective governments 
for appropriate action on the questions under consideration. 

A preliminary result of the action of the conference, as an emer- 
gency war measure and to avoid restrictions upon the production of 
ood, was the granting to fishing vessels of each nation of reciprocal 
port privileges, which included the right of vessels to discharge fares 
and clear again direct for the high seas. A few Canadian fares of 
halibut have been landed at American ports, while there have been 
numerous fares caught on offshore Alaskan banks by American 
vessels and landed at Prince Rupert. Action also has been taken 
resulting in the abrogation of the requirement that Canadian fishing 
vessels passing through American waters en route to fishing grounds 
on the high seas shall enter and clear at an American port. 


UNITED STATES FOOD ADMINISTRATION. 


By virtue of the act of Congress approved August 10, 1917, the 
United States Food Administration was created, its organization 
being extended to Alaska as well as to the several States. Under 
the terms of the presidential proclamation of January 10, 1918, all 
salt-water fishermen not previously licensed by the United States 
Food Administration, whether fishing independently or on shares or 
engaged at any period of the year in the commercial distribution, 
including catching and selling of any or all varieties of salt-water 
fish and all shellfish and crustaceans, were required to secure on or 
before February 15, 1918, a license to be issued under prescribed 
rules and regulations. Also those engaged in the business of canning 
salmon or sardines, not previously licensed, whose gross production 
was more than 500 cases per annum, except home canners and cer- 
tain canning clubs recognized by the Department of Agriculture, 
were required to secure licenses. All licenses were issued by the 
United States Food Administration at Washington, D. C. Appli- 
cants for salmon-cannery licenses were required to show to the satis- 
faction of the Food Administration that there was a supply of fish in 
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excess of the quantity then being utilized by the plants in operation, 
and that production would be increased by the amount of their 
packs. It-was contrary to the policy of the Food Administration to 
grant a license for the operation of additional canneries where it 
simply meant a division of the supply of salmon without probable 
increase of production. Important considerations in this connection 
also were the conservation of labor, material, and supplies, particu- 
larly of tinplate. 

The representatives of the Food Administration in Alaska, Wash- 
ington, Oregon, and California met in Portland and Seattle in Feb- 
ruary, 1918, to take up chiefly the matter of licensing canneries and 
fixing the prices of salmon. Subsequently the United States Food 
Administration, acting upon the recommendation of Pacific-coast 
administrators, fixed the prices to be paid fishermen for raw fish. 
These prices varied for the different districts of Alaska, being made 
to meet local conditions. 

The fixing of prices governing the sale of canned salmon, and action 
in respect to withdrawals of most of the pack in 1918 for military 
uses, received attention at the hands of the Food Administration. 
Following the cessation of hostilities, licenses, restrictions, and other 
requirements of the Food Administration were removed early in 
1919. 

Among those interested in the canning industry in Alaska who 
were more prominently identified with the activities of the Food 
Administration and who were connected with it were Messrs. Frank 
M. Warren, of the Alaska-Portland Packers’ Association, E. B. 
Deming, of the Pacific American Fisheries, Dan Campbell, of the 
Astoria and Puget Sound Canning Co., and August Buschmann, of 
the Deep Sea Salmon Co. The food administrator for Alaska was 
Judge Royal A. Gunnison, following whose death Mr. P. R. Bradley 
was appointed. All of these gentlemen rendered great and valuable 
service, ably handling the many arduous and troublesome duties 
requiring their attention. 


INQUIRY BY FEDERAL TRADE COMMISSION. 


As part of a comprehensive investigation of food-producing indus- 
tries undertaken by direction of the President, the Federal Trade 
Commission conducted an inquiry in 1918 in regard to the produc- 
tion and distribution of canned salmon. In December, 1918, the 
results of the inquiry were published by the commission.? It is 
stated that the report is based practically upon complete returns 
from all the salmon canners in the United States, cluding Alaska. 
Following a general description of the salmon-canning industry, 
including references to history, species of salmon, and methods of 
selling and distribution, general chapters are devoted to the con- 
sumption and production of canned salmon; the cost of packing and 
marketing; the prices of canned salmon, including particular refer- 
ence to opening prices, and brokers’ prices; capacity, investment, 
and profits; organization and control; legislation to protect the 
supply of salmon, and suggestions for the improvement of conditions 
in the salmon-canning industry. 


a Report of the Federal Trade Commission on Canned Foods. Canned Salmon. December, 1918. . 
Washington, 1919, 
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Among the recommendations made by the Federal Trade Commis- 
sion are the following: 

That the Bureau of Fisheries have control of the salmon fisheries of Alaska in the 
interest of good administration and for the prevention of any possible monopoly in 
the future. 

That licenses to trap locations should not run for more than five years, but that 
renewal thereof should be allowed; and further, that a trap location should not be 
allowed to remain in the possession of anyone, unless he makes use of it for at least 
three years during such five-year term. 

That some department of the Government should furnish information which would 
facilitate a more direct marketing by salmon canners, so as to limit the payment of 
sub-brokerage. 

That the announcement of an opening price is dangerous, and, as at present con- 
ducted, should be discontinued. 

That “‘S. A. P. sales” (sales subject to the opening price) should be restricted. 


WAIVING OF ALASKA EIGHT-HOUR LAW. 


_ As a result of recommendations by the Bureau communicated 

through the Secretary of Commerce and the Secretary of the Inte- 
rior, the Governor of Alaska, in exercise of the discretionary power 
conferred upon him by the legislature, issued a proclamation on 
December 15, 1917, suspending the restrictions of the eight-hour law 
as applying to salmon fisheries and canning or other preparation of 
salmon for food, and manufacturing industries whose products are 
necessary for the proper preparation of salmon as a food supply. 
The suspension became effective January 1, 1918. 

On January 7, 1918, the governor issued another proclamation, 
immediately effective, suspending the operation of the Alaska eight- 
hour law so far as it affected the taking, preparing, and curing of 
halibut, herring, cod, and all other kinds of food fish in Alaskan 
waters, including the taking, preparing, and canning of clams and 
other shellfish. 

A further waiving of the Alaska eight-hour law occurred on April 
5, 1918, when the governor suspended its operation in respect to the 
manufacture of fertilizer, oil, and other by-products from the waste 
of the food fish industry in Alaska. The necessity of this action was 
not given consideration at the time of issuance of the previous 
proclamations. 

The suspensions of law by virtue of these proclamations were in- 
tended to apply during the period of the war. 


SUSPENSION OF NAVIGATION LAWS. 


In February, 1918, the Secretary of Commerce, with the Presi- 
dent’s approval, issued certain instructions to collectors of customs 
with the object of facilitating landings of fish at American ponte by 
foreign vessels. This action, which had bearing on the fisheries of 
Alaska, was an emergency war measure which under normal condi- 
tions could not be effective without appropriate legislation. The 
instructions were as follows: 

To promote the vigorous prosecution of the war and to make the utmost use jointly 
of all the resources of the nations now cooperating, you will permit, during the war, 
Canadian fishing vessels and those of other nations now acting with the United States 
to enter from and clear for the high seas and the fisheries, disposing of their catch and 
taking on supplies, stores, etc., under supervision as in the case of merchant vessels 
entering and clearing for foreign ports, except as to tonnage tax and other charges 
specifically imposed on entry from and clearance for foreign ports. 
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WOOD RIVER CENSUS. 


The usual count of red salmon entering Lake Aleknagik on Wood 
River, Alaska, was made in 1918. The work was under the direction 
of Warden Shirley A. Baker, assisted by Fred R. Lucas, who was 
temporarily detached from the Afognak fish-cultural station. 

Continuing the custom of past seasons, a rack consisting of cotton 
trap webbing hung on piling and weighted with chains was placed 
across the lower end of the lake in the latter part of June. Counting 
of salmon began June 28 and was carried on daily until August 5, 
a period of 39 days. 

The run of salmon began somewhat later than usual. This was 
attributed to the late breaking of winter, there being an ice gorge in 
the Bristol Bay region which could not be penetrated until almost the 
end of May. Durmg the season, however, the weather was extraor- 
dinarily fine with little or no rain or wind. It is said that these 
conditions caused the salmon to linger in the waters of the bays until 
nearly ready to spawn, when heavy rushes were made up the rivers. 
The run of red salmon appears to have been the largest of record 
although the count into Lake Aleknagik was less by 138,306 than in 
1917. 

The first considerable count of salmon passing through the rack 
was made on July 10, when 28,302 were admitted to the lake. On 
the following day, July 11, the count increased to 131,156, which 
number was exceeded but once during the season, on July 18, when 
235,700 passed into the lake. There were only six days which show 
a count of more than 50,000 salmon each, on four of which the count 
was in excess of 100,000. The tally for the season was 943,202, the 
details of which are given in the following table: 


Woop River SatmMon CENSUS IN 1918. 


Date. Number. Date. Number. Date. Number, 
JUNE Wer sscee ea TE W|I Rb ae? AS eas SRR 102! 042 nl hoe ee ee 1,258 
pS Be a8 Se oP ee 9 1 55, 478 See eae 646 
30! <scnasetboaeceee 33 Eee Sema: cess e 35, 159 7s ee es ee 868 
July thls se 258 i 20) BOR. leis 208 i ake pra en 324 
oars ikter | ee eee 2s 462 INVES, os 2. SEE Be 43,155 SiO gee 5 Sao SSeS 388 
Ot pes eo cee 568 VA Sea oe 124, 038 SUS. 6. 2 ees 596 
Cee 2 ide aed Pies 1,440 Teese) SI 935 °7009|| Avge ie. fesgee. Oe 515 
Sea eee ee , 223 LO RRR es 79, 902:)|( ~ \ eaee eee See 773 
eee See ey 1,511 De ees ete ote ae 36, 507 5 eee 308 
eae, tee pa ae 1,821 IPeENIe NF: Oe 7,321 ae Shae a ol 417 
Ce ee aha 3,370 Tt aie XS 2,416 Pe Saar a 8 
PO Lek eee 7,451 DOW RA. suesc ths 4,646 
Os scse-cscscseenes 28, 302 7, eee pee alot 3, 236 Totalo esse 943, 202 
11: Sith tee. Sete 131, 156 Dae b AER ey 1,355 


It was reported that less than 20 king salmon entered Lake 
Aleknagik. Humpback salmon were also scarce, but there was an 
appreciable run of chum salmon. 

' Valuable assistance in the installation of the rack and in making 
the count of salmon was generously given by the Alaska Packers 
Association and the Alaska-Portland Packers’ Association. 
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ALEUTIAN ISLANDS RESERVATION. 


The administration, of the Aleutian Islands Reservation, which was 
created by Executive order of March 3, 1913, is under the joint con- 
trol of the Department of Commerce and the Department of Agri- 
culture. By the terms of the joint regulations issued by these two 
departments effective March 15, 1914, no one may carry on any line 
of poiiess within the reservation without first securing a permit 
to do so. 

In the exercise of its authority by virtue of the terms of the Execu- 
tive order establishing the reservation, the Department of Commerce 
issued 11 fishery permits in 1918, 2 of which, granted to the Alaska 
Commercial Co. and O. K. Quean, respectively, expired December 31, 
1918. There are also 12 permits of those issued prior to 1918 which 
remain effective, making a total of 21 permits outstanding at the end 
of the calendar year 1918. Informal permission was granted to 
Mark Morris, of Unalaska, on July 28, 1915, to engage in fishery oper- 
ations for supplying local needs. 


PERMITS FOR FISHERY OPERATIONS IN ALEUTIAN ISLANDS RESERVATION EFFECTIVE 
AT END oF CALENDAR YEAR 1918. 


No. Date. Grantee. Location and scope of operations. 
4| Mar, 5,1915 | A. B. Somerville............. Attu Island. _To take and sell red salmon either fresh 
or salted. Extended Sept. 7, 1915, to include atka 
mackerel. 
6 | Jan. 15,1916 | Pacific American Fisheries...| Unalaska Island. Salmon cannery. 
7 | June 28,1916 | Union Fish Co-................ Tigaida Island. Cod station. 


10 | Dec. 9,1916 | Pacific American Fisheries...| Unimak Island. Salmon cannery. 


11 | Dec. 11,1916 | Sockeye Salmon Co........... 0. 

12)|\San>) .4,1917 |), Paul Buckleys2c-0. s2526 2k vee Akutan Island. Codfish station. 

18 | June 22,1917 | Andrew C. Smith............. Chernofski Harbor and Kuliliak Bay, Unalaska 

‘| Island. Salting cod and salmon. 

19 | Aug. 8,1917 | Alaska Commercial Co........ Preserving cod and salmon within the reservation; 
erection of cannery prohibited. 

20 | Sept. 19,1917 | Umnak Livestock Co......... Nikolski, Ummnak Island. Preserving cod and 
salmon; erection of cannery prohibited. 

PALES: 00:33. PanliBuekloy % 22322 saa Whaling in reservation. 

22 | Sept. 25,1917 | N. E. Bolshanin.............. Unalaska Island. Salting cod and salmon. 

23 | Nov. 1,1917 | KuskokwimFishing & Trans- | Trident Bay, Akun Island. Preserving cod and 

portation Co. salmon; erection of cannery prohibited. 

25 | Jan. 5,1918 | Northern Fisheries (Inc,)..... Unalaska Island. Cod station. 

28 | Jan. 10,1918 | Edwin H. Larsen............. Unalaska Island. Cod and salmon operations; erec- 
tion of cannery prohibited. 

29 | Jan. 24,1918 | Northern Fisheries (Inc.)..... er Island. Salmon, trout, atkafish, etc., 
pickling. 

30 | Feb. 11,1918 | Buckley Livestock, Fisheries | Unalaska Island. Cod station. 

& Transportation Co, 

Be eee Gols. ees (ClO gt ete eee SSNS Unalaska Island. Plant for canning and salting 
salmon and other fishes. 

32 | June 5,1918 | Unalaska Atkafish Co........ English Bay, Unalaska Island. Salting or mild 
curing atkafish, codfish, and salmon. 

Bee peeyes Goer 229. A C.jGOss- 3982. ELS Attu Island and other points. Commercial fishery 
operations; erection of cannery prohibited. 

34 | June 29,1918 | Alaska Fishing Co............ Unalaska Island. Commercial fishery operations; 
erection of cannery prohibited. 

35 | Nov. 6,1918 | S. Applegate................. Umnak Island. Commercial fishery operations; 


erection of cannery prohibited. 


One joint permit for operations within the Aleutian Islands 
Reservation was issued by the Departments of Agriculture and 
Commerce in 1918, and three of those previously issued continued 
effective, making a total of four joint permits under which operations 
were being carried on at the close of the calendar year. 
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Jomnt Permits IN ALEUTIAN ISLANDS RESERVATION. EFFECTIVE AT END OF CAL- 
ENDAR YEAR 1918. 


Date. Grantee. Location and purpose. 
July. 5; 19076 s.. 2 ot Andrew; CPNuiiees t--.-c--= 4-85 To graze cattle, sheep, goats, and other 
domestic animals on Umnak Island. 
Ot 205 191722 tae = Buckley Livestock, Fisheries & | To graze cattle, sheep, and other domestic 
Transportation Co. Ree on the southwest end of Unalaska 
sland. 
Dee..8; 1917. = *==---- Andrew |G: Snith). .2....-- 0:5 yes To graze sheep on Dutch Harbor Island. 
Term of permit limited to one year. 
Mar. 16, 1918... .---- mil tinier «ses se 22s «5 3-e, e T9 pram hogs on Dutch Harbor, Amaknak) 
sland. 


AFOGNAK RESERVATION. 


The usual requirements in respect to commercial fishing in the 
Afognak Reservation were complied with by the issuance of fishing 
licenses to about 45 natives who desired to engage in such activities. 
Their work was placed under the immediate supervision of W. E. 
Baumann, of Afognak, who was temporarily employed as a patrol- 
man. 

The natives lost the usual May and June fishing on account of 
delays in securing licenses and were therefore unable to begin opera- 
tions until July. Though a considerable part of the run of salmon 
had passed into the streams before that date, the natives made a 
fair catch and averaged a higher return for their season’s work than 
ever before. This was due largely, if not wholly, to the fact that the 
Federal Food Administration fixed the price of salmon at a con- 
siderably higher rate than the natives had ever before received. 
The bulk of the catch was sold to the Kadiak Fisheries Co., at Kodiak, 
although Wasilie Necrassoff, a native of Afognak, pickled a few 
barrels of cohos, humpbacks, and reds, and the Northern Fisheries 
(Inc.), secured a few cohos from Litnik Bay. 

No special close seasons were enforced at any of the localities 
fished, except that all commercial fishing was prohibited in Pauls 
Bay and Litnik Bay, at which places the salmon were desired for 
propagation. Just before the run of cohos began in Litnik Bay this 
prohibition was withdrawn to meet the recommendation of the 
superintendent of the fish-cultural station on Afognak Lake that the 
taking of cohos would be beneficial to the hatchery work by reducing 
the number of enemies of the red-salmon fry and fingerlings. Young 
coho salmon grow much more rapidly than red salmon, usually 
attaining a length of 6 to 8 inches in the two years they remain in 
fresh water, during which time, it is said, they feed largely upon the 
red-salmon fry. Considerable credence had been placed in the 
local report that the run of cohos in Litnik Bay attained propor- 
tions sufficient to attract and induce the natives to undertake com- 
mercial fishing for them. The results of fishing carried on during 
September seem to negative these reports, as the catch was less than 
3,000 fish. 
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CatcH @ or SALMON BY SPECIES IN THE AFOGNAK RESERVATION IN 1918. 


Species. 
Locality. p Total. 
Coho. Chum Humps King Red 
Micrbireaere et ts't oF) . VISE ST EA hla hdes teow PLATO once ood ae 13, 899 21,149 
TEE TCT er V2) (1 See Oe Bote ee oer eri case poole te soe 118 40 SOG; | 114-5 - 223 22, 335 62, 953 
SLE LCE ES A es eel De be eae me EE i) [peeseeace 2 1 6, 544 6, 553 
duitplerAtornak: 14.57.59. 04445 6 5 ce Gee St. SEASH NN LES ELL 957042: | 62 ee 7,884 32, 807 
DTTC al 6) eee ee a eae (AUD Sages Pe gs see ISS SR eee| [54 sor esse e 1,012 
LUT PEW ad 3320 oes A Se gM Pe bo Oe Se See DATA Ee Se EAE Ce a RO Oe ee | ae 2, 252 
Motale 22s h22ke = aS eA eres aed 5,151 121 70,791 1 50, 662 126, 726 


a Exclusive of a small number of coho salmon purchased by the Northern Fisheries (Inc.). 


A system of apportioning the district among the fishermen so as 
to prevent overfishing and at the same time to enable all to enjoy 
an equal opportunity was tried in 1918 and seemed to be very satis- 
factory to the natives of Afognak. Under this plan the number of 
natives at any one fishery was limited; the various fields were 
assigned to natives from certain localities, who were to enjoy the 
privileges thus guaranteed without interference on the part of those 
whose object seemed to be to take the best at each place. This 
moving from place to place, just as the run of fish was good, bene- 
fited comparatively few of the fishermen and always the same ones. 
All fields on the west side of Afognak Island were reserved for the 
exclusive use of the natives of Afognak, while the Spruce Island 
natives could operate only at the fisheries on the east side of Afognak 
Island, but not exclusively. Within the prescribed limits as to the 
number of men who might fish at any given place, all the fishing 
grounds on the island were open to the Afognak natives as distin- 
guished from those from Spruce Island. 

Though no seasonal closings were observed in 1918, it does not 
seem advisable to discontinue such regulations at the chief points of 
operation. While the primary purpose of the Bureau is the conser- 
vation of the fisheries, in a general way its operations affect very 
closely the vocations of the natives for the reason that most of them 
are fishermen and trappers. In the Afognak Reservation every- 
thing possible is being done in the regulation of fishery operations 
for the greatest benefit to the natives without injury to the fisheries. 


APPARATUS AND APPROXIMATE FisHina Season,? AroGNak RESERVATION, 1918. 


Seined. Fishing season. 
Locality. — 
Hump- | x: es 
Coho. | Chum oat King. Red Began. | Ended. 
“leF'1 W355 5 cepa 4 a ee 2 1 6, 160 384 | June 17 | Aug. 2 
Little Afognak............--.- 23: 042) 00.5. . - 7,834 50 | June 15 | Sept. 20 
LDS Yes RS ae ee eee (rag (1b AR al Pe | ees eee me eer) eee er Sept. 3} Sept. 10 
Litnik Bay ON oe oa |p ey Fe ema Rete [im pln lp (i Oke ss. Sept. 14 
Malina....... ; -.------]| 12,674 | 1,225} June 18|] Aug. 3 
Paramanoff PEEL y Aer Ae June 13 Do. 
Total 49,003 | 1,659 


@ Exclusive of a small number of salmon purchased by the Northern Fisheries (Inc.). 
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ANNETTE ISLAND FISHERY RESERVE. 


On April 28, 1916, a presidential proclamation was made creating 
the Annette Island Fishery Reserve in southeastern Alaska, whereby 
Annette Island and certain smaller islands off its coast, together with 
the surrounding waters, were set apart for the exclusive benefit of the 
Metlakatla Indians and any other Alaskan natives who might asso- 
ciate themselves and live with them. The Bureau of Education, 
Department of the Interior, has charge of the administrative affairs 
eahid the reserve. The most valuable asset thus secured to the 
natives is the fishery wealth of the region. To derive the greatest 
benefit therefrom, a plan was adopted to lease fishing privileges in 
the reserve to the company making the most advantageous offer. 
The first lease was made with P. E. Harris & Co., of Seattle, Wash., 
but owing to the loss by fire of its cannery on the island, nothing 
was done by that company. A second lease was then made, with the 
Annette Island Packing Co. of Seattle, under the terms of which the 
company was authorized to erect a cannery on Annette Island. It 
was required to pay a permit fee of $100 per annum for each fish 
trap operated in the reserve, to pay a royalty of 1 cent per fish for 
each salmon caught in these waters, and to give a guarantee that 
not less than $6,000 would be paid to the natives annually during 
the five years of the continuance of the lease. 

Six traps were operated in the reserve for which a permit fee of 
$600 was paid. A total of 1,196,669 salmon was taken by these 
appliances, for which the natives received a royalty of $11,966. In 
addition to this return, the natives were paid $12,023 for 196,012 
salmon which they took with purse seines and sold to the packing 
company. The natives thus received as a direct return from the 
fisheries of the reserve a total of $24,589. Over and above this 
amount, further disbursements of several thousand dollars were 
made to them on account of labor in the cannery-and during its 
construction. 

YUKON FISHERY. 


When in the spring of 1918 it became generally known by various 
persons residing on the Yukon River and tributary streams that, as 
the result of preliminary arrangements made the previous season by 
the Carlisle Packing Company of Seattle, a salmon cannery was to 
begin operations on the lower Yukon, there arose a protest against 
the establishment of any such enterprise having for its object the 
commercial utilization of salmon from Yukon waters for exportation 
from the Territory. 

As a result of ‘fe protest an informal public hearing was held by 
the Bureau at Seattle on May 17, 1918, to receive the views of inter- 
ested person and invite discussion by those favoring the undertaking 
and by those opposing it. It was thought that this conference or 
hearing might develop information useful in determining the best 
method of conducting a practical inquiry into conditions on the 
Yukon. The hearing was participated in by representative cannery- 
men and by a number of” ersons, including Bishop P. T. Rowe, 
pe etey identified with the general welfare of Alaska and particu- 

arly in respect to the natives. 

Those who opposed the operation of canneries on the Yukon stated 
that both the whites and natives are largely dependent upon salmon 
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for food for themselves and their dogs. The great need of dogs for 
winter transportation was mentioned. Consideration was also given 
to the effect of commercial fishery operations upon the general 

rosperity of the region drained by the Yukon and its tributaries. 
Those who favored the operation of canneries pointed out that a 
mighty stream like the Yukon ought to support a number of such 
establishments without detriment to the inhabitants or without 
injuring the future of the fishery. They spoke of the primitive 
methods and indifferent efforts by the natives and others to secure 
salmon. ‘This, they alleged, had material bearing upon the light catch 
of 1917, which made it necessary to kill quite a number of dogs in the 
following winter because of a shortage of salmon for food. Those 
who opposed the cannery admitted that it was not so much a ques- 
tion of one cannery injuring the stream, but the fear, as expressed 
particularly by Bishop Rowe, that it might be the thin entering 
wedge for a large number of such establishments, 

The preliminary hearing revealed the fact that there was a wide 
difference of opinion as to the necessity of limiting operations or 
taking any steps toward the greater protection of the Yukon fisheries. 
These opinions varied from the idea of absolute prohibition of all 
cannery operations on the Yukon and its tributaries to the view that 
any restrictions were both unnecessary and inexpedient, the Yukon 
being a river of such size and possessing such peculiarities as to 
render intensive and destructive fishing an impossibility. 

As a result of the preliminary hearing the Bureau directed a 
apecist mary into conditions on the Yukon by Wardens C. F. 

ownsend and C. L. Larson, the former devoting attention to the 
lower river and the latter to the upper section. Cooperation was 
rendered by the Bureau of Education, United States attorneys and 
marshals, postmasters, commercial companies, and various persons 
living along the Yukon as to observations on the runs of salmon 
and reports regarding the number and species of fish taken, methods 
of capture, and disposition of catch; also expressions of opinion were 
given in respect to the effect of the operation of one or more 
canneries on the Yukon. To aid in securing uniform data, blanks 
prepared by the Bureau were widely distributed. 

n June 12 announcement was made of a hearing to be given at 
Seattle on November 20, 1918, to consider the advisability of limiting 
or prohibiting commercial fishing for salmon in the Yukon and 
tributary waters. 

The development of the Yukon salmon fisheries began in 1918 
with the establishment of a floating cannery at Andreafski. The 
season’s operations resulted in a pack of 13,463 cases of salmon, 
divided as follows: Cohos 2,661, chums 6,471, humpbacks 107, and 
kings 4,224 cases. In addition to this, 10,400 pounds of cohos and 
chums were dry-salted. The total catch of salmon for the cannery 
was 115,531, of which 26,144 were cohos, 73,921 chums, 3,227 hump- 
backs, and 12,239 kings. Fishing was carried on from the mouth of 
the Yukon to a point above the junction of Clear River, chiefly in 
that part of the Yukon delta known as Kwikluak Pass. The Baking 
seasons were as follows: Kings, June 26 to August 17; chums, June 
28 to September 8; humpbacks, July 7 to July 29; and cohos, August 
3 to September 8. Some of the cannerymen and others frequently 
refer to salmon of one kind by the name ‘‘Yukons”’ or “ Yukon 
salmon.” In so doing they mean bright or fresh-run chums. 
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An investment of $48,000 was made in the plant. One stern 
wheeler, the Martha Clow (65 tons net), one gas boat, the Althea (17 
tons net), and three smaller power boats were operated in connection 
with the cannery. Salmon were taken with 124 gill nets aggregating 
9,869 fathoms, and 6 wheels of the two-scoop pattern. Employment 
was given to 169 men, 55 being fishermen, 102 shoresmen, and 12 
transporters. Of these 36 were natives, 13 of whom were listed as 
fishermen. 

Stokes & Stokes operated a small saltery on the lower Yukon, 
packing 15 barrels of chum salmon. Their plant was valued at 
$1,500. Equipment consisted of one power boat and 300 fathoms 
of gill nets. They report having located too far up the river, but 
before another season will move to a point lower down. 

Warden C. F. Townsend reported that one Sepella operated a 
saltery on the Yukon about 12 miles from salt water and that a pack 
of 110 barrels of chums and cohos was made. Salmon were taken 
with gill nets and one wheel. Mr. Townsend also advised that the 
Delta Fishing Co. was in the field in a small way. 

Statistics compiled at the close of the season of 1918 indicate that 
exclusive of gear operated by the cannery and salteries near the 
mouth of the river, dis whites and natives on the Yukon and tributary 
waters used 393 fish wheels, valued at $19,650, and 130 gill nets 
ageregating 3,250 fathoms, valued at $6,500. The estimated catch 
for local requirements was 1,400,000 salmon, which when dried 
represented approximately 700 tons of fish, valued at $140,000. 

The total population of the Yukon region of Alaska, dependent in 
some measure on the fisheries, was estimated late in 1918 as being 
10,907, of which number 6,638 were whites and 4,269 were natives. 
The number of dogs in the region was estimated at 6,183. 

Prior to the season of 1918 the size of the run of salmon in the 
Yukon was an almost unknown quantity. The belief was expressed 
in some quarters that a comparatively small run ascended its waters, 
but others who were interested in the commercial exploitation of its 
fisheries held the opinion that a run aggregating many millions of 
salmon annually ascended the river. The necessity of maintaining 
the fisheries is paramount at all times, and if it is reasonable to 
suppose that a serious depletion of the supply by unrestricted fishing 
seems imminent, limitations must necessarily be imposed. This 
was done on December 14, 1918, by the promulgation of regulations 
affecting commercial fishing for salmon in the Yukon River. The 
closing order which is published in full on page 11 in this report be- 
came effective January 1, 1919. : 


COPPER RIVER FISHERY. 


Unusual interest was centered in the Copper River fisheries in 
1918. The combined catch of red, coho, an ‘nd salmon was con- 
siderably in excess of 1,000,000 as against 890,000 in 1917. The catch 
undoubtedly would have been heavier had: it not been for certain 
restrictions Imposed upon fishing by the regulations of December 20, 
1918, although as the result of misunderstandings and for other rea- 
sons the regulations were more or less disregarded. ‘The regulations 
were unsatisfactory in some respects, chiefly because of the fact that 
areas in the delta were included apparently not technically within 
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the scope of the law authorizing the Secretary of Commerce to impose 
limitations or prohibitions upon fishing within streams and 500 yards 
outside the mouths thereof. In promulgating the regulations it was 
thought that limitations upon fishing on the flats were essential to 
the protection of the salmon. The idea also was to broadly distri- 
bute any burden of necessary limitations upon fishing. 

Before the fishing season of 1918 opened a number of interested 
cannery men requested the Secretary of Commerce to modify the 
order. On May 18, 1918, an informal hearing took place at Seattle, 
at which time discussion occurred as to the best method of handling 
the matter. The results did not prove helpful. 

As the season advanced it became obvious that the regulations were 
in need of revision, hence on September 16 announcement was made 
by the Secretary of Commerce of a formal hearing at Seattle on 
November 22 to take up the matter. Asa result, the new regulations 
which appear on page 11 in this report were promulgated on Decem- 
ber 20, 1918. | 
_ The Bureau’s activities in the Copper River region were under the 
immediate supervision of Assistant Agent E. M. Ball. The following 
extracts from Mr. Ball’s reports submitted at the close of the season 
appear of interest: 


The Copper River is the largest salmon stream in central Alaska and the one of 
greatest commercial importance. It is a very muddy, glacial river several hundred 
miles in length. It is fed by a number of fair-sized rivers, nearly all of which are of 
glacial origin. The river carries at all seasons a considerable amount of silt, but par- 
ticularly during the summer months, when the glaciers are most active. At times it 
may be almost liquid mud. In the course of years a large tract of land has been built 
up at the mouth of the river, which is approximately 40 miles in width from east to 
west and 10 miles in depth from north to south. This land is known as the delta of 
the Copper River. Through it the river has maintained one main outlet to the sea 
and seven or eight lesser channels, each of which bears a distinctive name, The 
main channel is broken by many gravel bars, which appear as barren islands at low 
water. Near this channel are several sand islands which have been built up by wind 
_ and water to an elevation of several feet above the surrounding country. The greatest 
deposit of mud occurs to the west of the main channel and it constitutes the marsh- 
lands of the delta, being covered with vegetation to the line of mean high tide. The 
several outlets of the river are connected by many smallsloughs, which form a veritable 
network of waterways throughout the delta. Seaward from this higher marshland 
to the sand bars which parallel the shore some 3 or 4 miles distant is a large area known 
as the tide or mud flats of the Copper River, where the numerous channels converge 
and lead to the ocean through the breaks in the sand bars beyond. When the tide 
ebbs from the flats, these channels appear merely as continuations of those passing 
through the marshlands. The greater part of the flats is bare at low water. Atsuch 
times very shallow draft boats may be operated about the delta, but their movements 
are limited perforce to the use of the main channels. The river from the head of the 
delta to Miles Lake, a distance of approximately 20 miles, is swift and shallow and 
flows through a bed of glacial gravel. Except for a bend or two just below Childs 
Glacier its course is straight and through an open country. 

Miles Lake is simply a widening of the river where it strikes against the face of Miles 
Glacier. Itis nearly 4 miles wide and 6 mileslong. The lake is said to be very deep, 
especially along the face of the glacier, which fact is indicated by the time that large 
pieces of ice which fall from the glacier remain submerged, often for several seconds. 
The northern shore is very abrupt, as is also the southern except at one place where a 
small stream has deposited considerable sediment. The west shore is very flat and 
is strewn with many bowlders. Miles Glacier forms the eastern shore. : 

A mile or more above the lake the river emerges from Abercrombie Canyon, which 
is barely 2 miles in length and about 1,000 feet in width. There are two pronounced 
rapids in this part of the river where the width at the head of each may be not more 
than 600 feet. On the west side of the canyon are precipitous mountains; on the east 
side is a moraine which is still underlaid with ice. On the east side of the river at 
the northern end of the canyon pockets known locally as ‘‘bear holes” have been cut 
into this buried ice. The name probably arises from the fact that bears came to this 
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place to feed on salmon. As the ice recedes these places will increase in size, more 
water will flow through them, and eventually the river may widen its channel until 
no canyon remains. Even during the present year there was a marked change over 
the conditions existing in 1917. At least one-third of the river was flowing through 
the bear holes. 

Within the last four years the Copper River as a salmon stream has attracted unusual 
interest. It has emerged from a position of more or less obscurity into a place of com- 
manding prominence. This change may be due (1) to the superior quality of the 
Copper River salmon, and (2) to the apparent large escapement of salmon above the 
then field of operations. Fishing in the delta district, as it was carried on during 1914 
and several years preceding, was limited to the activities of but one cannery, that of 
the Northwestern Fisheries Co., whose plant was and still is located at Orca. 
Commercial fishery enterprises above the delta were confined to the pickling and mild 
curing of salmon at Abercrombie by L. L. Mikkelson, who for a few seasons had oper- 
ated a saltery there, taking salmon by dip-net and gill-net fishing along the west bank 
of the river in Abercrombie Canyon. 

In 1914 the Copper River district was visited by salmon packers who were interested 
elsewhere in the Alaskan fisheries or those of the Pacific coast, and special attention 
was given by some of them to the possibilities of operating a cannery in the vicinit 
of Miles Lake or Abercrombie Canyon. It was evident from the operations of Mikkel- 
son that a considerable number of salmon were escaping the nets at the delta and that 
profitable fishing could be had in the lake and canyon, and with comparatively little 
and inexpensive gear and equipment. In the fall of 1914 the Copper River Packing ° 
Co. built a cannery at Abercrombie just north of the Mikkelson saltery, but did not 
operate it until the following season. In the spring of 1915 the Canoe Pass Packing 
Co. also entered the Copper River field and established a small cannery adjacent to the 
ocean dock at Cordova. The former company operated only at the up-river fields, 
while the operations of the latter company were limited to gill netting in the waters of 
the delta in competition with the Northwestern Fisheries Co. Both new companies 
made satisfactory packs, even surpassing their own expectations. The apparent ease 
with which this was done was a sufficient inducement for other interests to enter the 
field in 1916. Chief of these was the Carlisle Packing Co., which ventured out on a 
more pretentious scale than any of the older concerns had done, or even those of con- 
temporaneous origin. 

This sudden and rapid expansion of operations in the Copper River in 1916 and 
1917 was regarded as unjustified and out of all proportion to the size of the run of 
salmon in that stream. It was further regarded that if these operations continued | 
to expand, or even remained at the magnitude then attained, the fate of the Copper 
River salmon fishery would be held in the balance. In the face of such a situation 
failure to provide simple and reasonable protection to the salmon at this critical 
time would be followed by destruction of the run, if any significance is to be attached 
to the large and increasing amount of gear required to maintain a supply of salmon 
sufficient for the profitable operation of the canneries. The establishment of six 
canneries in the district to draw upon the run of salmon in the Copper River resulted 
in intensified fishing, a fact clearly indicated by a comparison of the amount of gear 
and the catch made by the six companies then in the field with that of the one can- 
nery and one saltery which were in operation in 1914 and prior thereto. 

As illustrative of the amazing development of activities in this field, some statistics 
of the amount of gear employed and the catch of salmon made in certain years may 
be cited. In 1914 the Northwestern Fisheries Co. operated approximately 9,500 
fathoms of gill nets in the delta district, while Mikkelson used 500 fathoms of gill 
nets and a few dip nets at the up-river fields, thus making a total of 10,000 fathoms 
of nets for the entire field. The catch in that year was approximately 300,000 salmon, 
or an average of 30 fish per fathom of gear. In 1916 four companies fished in the waters 
of the delta, using approximately 35,000 fathoms of gill nets, and taking 367,000 
salmon, or an average of a fraction more than 10 fish per fathom of gear. During the 
same season approximately 300,000 salmon were taken in Miles Lake with 5,000 
fathoms of gill nets, or an average of 60 salmon per fathom of gear. A catch of ap- 
proximately 150,000 salmon was made in Abercrombie Canyon by means of 50 dip 
nets, or an average of 3,000 fish per net. In 1917 seven companies operated in the 
Copper River fields. Six of these companies used approximately 52,000 fathoms 
of gill nets in the delta district and took 521,000 salmon, an average of about 10 salmon 
per fathom of gear. There were also operated in the same season 5,000 fathoms of 
gill nets in Miles Lake, whereby approximately 265,000 salmon were taken, an average 
of 53 fish per fathom of gear. A total of 70 dip nets operated in the canyon took 
approximately 90,000 fish, or an average of 1,285 per net. 

From 1914 to 1917 there was an increase in the delta district of about 450 per cent 
in the amount of gear used, while the increase in the catch of salmon was only about 
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120 per cent. At the up-river fields the catch in 1917 was 600 per cent greater than 
in 1914, while there was an increase of 1,000 per cent in gear for the same season. 
These statistics may tell convincingly the story of the over-fishing of the Copper 
River, but should they not, additional evidence of that fact may be obtained from the 
statements of natives and whites living along the Copper River. During theseasons of 
1916 and 1917 these people complained bitterly against the continuance of unrestricted 
commercial fishing in the Copper River, on the ground that they were being de- 
prived of a necessary food supply, and they contended that with the extension of 
activities on the lower river it became more difficult from year to year for them to 
secure a supply of salmon from those sections of the river to which they had access. 
These complaints, whether just or not, must have had some basis for their origin, 
and they, with the rapid expansion of operations on the river, gave rise to an appre- 
hension that the run of salmon could not survive the growing demands which were 
being made upon it, if unlimited fishing were allowed to continue. 

To further inform itself in respect to the depletion of this fishery the Bureau di- 
rected that special investigations be made by some of its agents to determine as far 
as possible the probable escapement of salmon to the spawning grounds. Upon the 
basis of the information thus obtained, and also upon the earnest solicitation of a num- 
ber of the interested salmon packers, the Department announced a hearing to be 
given at Seattle, Wash., on December 14, 1917, for the purpose of considering the 
advisability of providing further protection to the salmon of the Copper River. The 
hearing was held at the appointed time, and was well attended. It resulted in a 
discussion of various suggestions and plans to acccomplish the end in view, all of 
which were given consideration by the Department before the promulgation of the 
order of December 29, 1917. The order became effective on January 1, 1918. 

The run of salmon to the Copper River in 1918 began about the middle of May. 
During the early part of the season the run struck at Alaganik, Pete Dahl, and other 
sloughs in that vicinity, but as the summer advanced the main movement of the 
salmon into the Copper was through the channels to the eastward around Grass Island 
and Cottonwood Point. The run of kings and reds was exceptionally good during 
May and June. 

In 1918 there were five companies taking salmon from the waters of the Copper 
River delta, operating approximately 130 fishing boats and 50,000 fathoms of gill 
nets, which is about 2,000 fathoms less than the quantity of gear used in the same 
waters in 1917. Four traps were operated near Cape Whitshed, each of which may 
have taken some Copper River salmon. Three were owned by the Carlisle Packing 
Co. and one by the Canoe Pass Packing Co. 

It was fairly well understood before fishing began that the run of salmon to the 
Copper River in 1918 should be large, corresponding to the run in 1914. In compari- 
son with other seasons, the appearance of salmon on the upper fishing grounds of 
the river in 1918 was somewhat later than usual, a fact that may be accounted for by 
the late breaking of winter and the consequent obstruction of many channels by 
ice which had a deterring effect on the movement of the salmon. 

A total of 5,270 fathoms of gill-net web was used in Miles Lake, 4,150 fathoms of 
which belonged to the Abercrombie Packing Co., while the remaining 1,120 fathoms 
were owned by the Northwestern Fisheries and the Canoe Pass Packing companies. 
At Mile 46, R. L. Read operated 150 fathoms of gill nets. The total amount of gear 
in use above the delta was thus 5,420 fathoms of gill nets and 30 dip nets. 

Accurate statistics of the catch of salmon in the delta region of the Copper River 
were not secured until after my arrival at Seattle, as the superintendents of the can- 
neries concerned were averse to giving out such information except through their 
home offices. It may be that some of the companies fishing off the mouth of the Copper 
River did not make a complete segregation of the Copper River fish, but included 
therewith unavoidably some that should be credited to Eyak and Martin Rivers, but 
it is also likely that there was a corresponding error in the opposite direction which 
would offset any inaccuracy along that line. The fishermen were largely to blame 
in this matter because they moved from place to place over the delta, fishing where 
they chose without keepingarecord oftheir catch atany pointof operation. Probably 
all salmon taken in the offshore nets and thoseset from the outer sand bars are included 
with the Copper River catch, which vitiates to some slight extent these statistics. 

In summarizing the observations of the season in regard to operations in the delta 
district of the Copper River in 1918, it may be said that approximately 50,000 fathoms 
of gill nets were used by the five companies fishing in those waters. The use of stake 
nets was generally followed on the tide flats; anchored nets were used chiefly in the 
sloughs, although some drift gill net fishing was carried on in the main channels. 
Near the mouth of the larger sloughs there was some congestion of nets, and also along 
the more important channels across the flats, such as Steamboat Slough. It was 
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noted that nets were not maintained in one position throughout the season; on the 
contrary there was a constant shifting of gear corresponding with the increase or 
decrease in the run of salmon at any given point. Fishermen who were fortunate in 
securing good locations near the outlets of the streams held those positions practically 
to the end of theseason. Softuk Bar, which was reported as the scene of rather inten- 
sive fishing in 1917, figured but slightly in the operations of 1918. 

During the first half of June ice interfered with fishing in the sloughs. Some ob- 
servers thought this condition favored a larger escapement of salmon than would have 
been the case otherwise. Not all experienced fishermen accept this view as being 
correct for some maintain that a backward season invariably delays the movement of 
salmon into the streams. My conclusions are in accord with this view. Further 
proof of the correctness of this theory may be found in the fact that no appreciable 
number of salmon and made their appearance at Miles Lake and Abercrombie Canyon 
before June 10, as only a comparatively small catch was made at those localities during 
the first five days of the season, which was from June 5 to 10. Additional evidence 
that late seasons retard the movements of salmon may be gathered from the reports of 
conditions on Bristol Bay where the ice held later than ever before. 

Red salmon were first noticed at the up-river fishing grounds early in June, but 
merely as stragglers. By the middle of the month the run was on in earnest, and 
during the remainder of the month fishing in both lake and canyon was good. There 
is reason to believe, however, that the number of salmon passing above the scene of 
commercial fishing before June 5, when the season opened, was very small. This 
conclusion is based primarily on the fact that very few salmon were taken in the lake 
or canyon before June 10. 

R. L. Read operated approximately 150 fathoms of gill nets. His catch of salmon 
was hauled by wagon to the railroad at Mile 46 and shipped thence to the cannery of 
the Abercrombie Packing Co. at Abercrombie. The total number of salmon shipped 
from that point was in excess of 92,000. 

Tom Teets had four dipping places between the canyon and the lake, two on each 
side of the river, and two men at each station. The catch from the stations on the 
east side was transferred across the river on an aerial tram to a point just south of 
Mile 52 on the railroad from where it was shipped to Cordova or Abercrombie by 
train. The other stations were on the west side of the river between Chinaman Slough 
and the lake. The catch at those places was hauled by a horse and cart to the lake 
and loaded into boats or scows and then transferred to the cars at one of the spur 
tracks near Mile 51 or 49. Mr. Teets began operations under a contract with the 
Northwestern Fisheries Co. and the Canoe Pass Packing Co. to sell his catch to them, 
but on June 16 he severed his contractual relations with these companies because of 
their failure, as he stated, to furnish him with adequate shipping facilities, and there- 
after sold his fish to the Abercrombie Packing Co. ; 

The Abercrombie Packing Co. had undisputed possession of the canyon field where 
dip-net fishing exclusively was carried on. Seven men operated on the east side of 
the river opposite snowsheds No. 1 and No. 2, where steel cables span the canyon. 
Fifteen men were employed in like manner on the west side of the river in the can- 
yon. This company also operated four-fifths of the gear set in Miles Lake, or 4,150 
fathoms of gill nets, in the handling of which 38 men were employed. 

The Northwestern Fisheries Co. and the Canoe Pass Packing Co., working under an 
arrangement to divide the catch, stationed 15 men at Miles Lake who engaged in 
gill-net fishing, operating a total of 1,120 fathoms of nets. 
sana total amount of gear in use above the delta was 5,420 fathoms of gill nets and 

ip nets. , 

Toward the end of the season, after the Northwestern Fisheries Co. and the Canoe 
Pass Packing Co. had discontinued fishing in the lake, L. T. Robbins, formerly em- 
ployed by these companies, pickled 100 barrels of red salmon at the lake, using in 
this work part of the company gear. 


TotaL CatcH oF SALMON BY SPECIES IN THE COPPER RIVER IN 1918. 
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The number of red salmon taken from the Copper River in 1918 equaled 95.72 per 
cent of the total catch; kings equaled 1.26 per cent; and cohos 3.02 per cent. Out of 
the total catch of red salmon, 69.11 per cent was taken in the waters of the delta, 
while 30.89 per cent came from the up-river fishing grounds. Twenty-five per cent 
of the total catch of kings was taken from delta waters, as against 75 per cent from the 
river above the delta. 

At the close of the fishing season on the Copper River in 1917 it was conceded by those 
interested in the salmon fisheries of that region, and others who had intimate knowl- 
edge of conditions there, that alarming drains had been made on the supply of salmon 
and that unless greater protective measures were adopted than those afforded by the 
general fishery law a seriousand permanent depletion wasinevitable. This condition 
was the more acute for the reason that the season of 1916 also showed in proportion 
to the gearin use a falling off in catch from that of the two years immediately preceding. 
The fact that 10,000 fathoms of gill nets was sufficient to catch 400,000 salmon in the 
Copper River in 1914 and that in 1916 the use of 40,000 fathoms was required to take 
double that number, or 800,000, would seem to foreshadow depletion in direct ratio 
to the increase in gear. Thesimple logic of it all is that as the scale of one ascends the 
other naturally descends. Equilibrium could be restored only by a reduction in the 
amount of gear which automatically would make possible a greater escapement of 
salmon. This fact was brought out prominently at the hearing given in Seattle, 
Wash., December 14, 1917, when, as the record of that meeting seems to show, not a 
dissenting voice was heard in opposition to the well-founded opinion that the valuable 
salmon fisheries of the Copper Paver had suffered considerable depletion already and 
were then in danger of complete destruction by unrestrained commercialism. The 
time to act was therefore apparent to all. 

While there may have been some disagreement with regard to details, there was a 
unanimity of opinion in respect to essentials—the run of salmon was being depleted 
and something should be done tostopit. Fishing activities were rapidly approaching 
the danger point and serious consequences were in sight if they continued unchecked 
much longer. 

To understand thoroughly the peculiar conditions existing at the mouth of the 
river, and to know the extent of the delta, the entire region should be seen at low water. 
No published map or chart adequately portrays them. If observations are made at 
low water, it will be found that these several streams which are the outlets of the Copper 
River traverse the mud flats to the outer sand bars through channels having well- 
defined banks. Naturally, at high water, these streams are dispersed in all directions 
after they emerge from the grass banks, but even so, that is no reason for saying that 
the mud flats and sand bars are not as much a part of the delta as the grass-covered 
marshlands which are overflowed only at extreme high tide. The delta of the Copper 
River is a physical fact, and it must necessarily lie within the mouth of the river. 
That being so, it would seem that under the law the Secretary of Commerce had ample 
authority to limit or prohibit fishing in at least all of the waters inside of and within 
500 yards outside of the several outlets through the sand bars. 


SALMON HATCHERIES. 
EXTENT OF OPERATIONS. 


In 1918 the propagation of salmon in Alaska was carried on at four 
fish-cultural stations, two of which were operated by the Government 
and two by private interests. The capacity of these hatcheries is 
approximately 280,000,000 red-salmon eggs, the two Government 
stations being able to take care of 150,000,000. 

In 1917 the total collection of red-salmon eggs in Alaska was 
115,964,000. The number of salmon liberated in Alaskan waters in 
the season of 1917-18 was 90,390,200, which was 65,250,800 less than 
in 1916-17. The take of red-salmon eggs in 1918 was 142,001,000, or 
26,037,000 more than in 1917. This increase was due to the fact that 
considerably larger takes were made at the McDonald Lake (formerly 
Yes Bay), Fortmann, and Quadra hatcheries. The collection of eggs 
at the Afognak station was also approximately 1,500,000 greater 
than in the previous year. Operations at the Uganik and Seal Bay 
substations of Afognak were not carried on in 1918. 
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OPERATIONS oF ALASKA HATCHERIES IN 1918. 


Red or sock- Red or sock- Red or sock- 


F eye salmon eye salmon eye salmon 
Stations. eggs taken liberated in eggs taken 
1917. 1917-18. 1918. 

34, 950, 000 32, 539, 200 a 47,300, 000 
b 53, 036, 000 31, 427, 000 ¢ 54,681, 000 
2,712, 000 G2, 712 0001)... noaoeeentenen 
6, 840, 000 , 135, 000 € 19, 620, 000 
13, 600, 000 12, 990, 000 20, 400, 000 
4,826, 000 4° 587, 000!) 02 siaacecem come 
aval anesthe fe Maneater oe. 2 a oS os 2 Eras eas 115, 964, 000 90, 390, 200 142, 001, 000 


8,000,000 eyed eggs transferred to Oregon, Washington, and British Columbia. 


Eyed eggs. 
3,660,000 humpback-salmon eggs were also taken. 


a 
b 
- ald ple humpback-salmon eggs were also taken. 
e 


HATCHERY REBATES. 


The Federal fishery law of Alaska provides that the catch and pack 
of salmon by the operators of private hatcheries shall be exempt from 
all license fees and taxation of every nature at the rate of 10 cases 
of canned salmon to every 1,000 red or king salmon fry liberated 
upon compliance with certain conditions, among which may be 
mentioned the filing of affidavits with the clerk of the district court 
of the division of Alaska wherein the hatchery is located and with the 
Secretary of Commerce, showing the number of red-salmon fry released 
during the fiscal year for which report is made. The following table 
gives the rebates due to private operators for the fiscal year ending 
June 30, 1918: 


REBATES CREDITED TO PRIVATE SALMON HATCHERIES DURING THE FiscAL YEAR 
ENDED JUNE 30, 1918. 


n Red-salmon | Rebate 
Owners. Location. fry liberated. due. 
Alaska Packers Association. ..........-.-------- Naha Stream........--.-.--- 6, 135, 000 $2, 454.00 
Northwestern Fisheries Co.............-.------- Quadra Wake..--.:---:..-.--- 12,990, 000 5,196.00 
Dig es hee ts ae, eS ne ee Hotta Lakes. oot 4, 587, 000 1,834.80 
Motaleciet Steuer eh eee Se own cate eee ese eae eee 23,712, 000 9,484.80 


HATCHERY INSPECTION. . 


The law provides that all private hatcheries shall be inspected by 
order of the Secretary of Commerce and that no rebate certificates 
shall be issued to the owners of such establishments until the efficiency 
of the hatcheries has first been approved by the Secretary of Com- 
merce in the manner provided by law. The necessary inspections 
were made and the character of operations approved. 


HATCHERY OPERATIONS. 


MCDONALD LAKE. 


The name Yes Bay, as applied to the hatchery on McDonald Lake, 
was obviously inappropriate, as the hatchery is not located on the 
bay. It has been decided, therefore, that henceforth this station 


ee ee ee ee 
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will be known as the McDonald Lake hatchery. -In 1917 the egg- 
collecting season began on September 11 and ended September 26. 
In that time 34,950,000 red-salmon eggs were collected, out of which 
number 32,539,200 fry were liberated im McDonald Lake and _ tribu- 
taries. Losses aggregated 2,410,800 eggs and fry, or approximately 
64 eer cent. 

n 1918 spawning operations began August 29 and ended October 
2 and resulted in a collection of 47,300,000 red-salmon eggs. A 
collection of 1,365,000 humpback-salmon eggs was also made. 


AFOGNAK. 


During the spawning season of 1917 the Afognak station made a 
collection of 53,036,000 red-salmon eggs, operations beginning July 
30 and ending September 11. Of that number, 18,000,000 eyed 
eggs were distributed among hatcheries in Oregon, Washington, and 
British Columbia. The remaining 35,036,000 were incubated at the 
Afognak hatchery. The loss of eggs was 2,221,000 and fry 1,388,000, 
a total of 3,609,000, or 64 per cent of the total take. The number of 
red-salmon fry planted in Litnik Lake and its tributaries was 
31,427,000. , 

The spawning season of 1918 began July 30 and ended October 2, 
during which period 54,681,000 red-salmon eggs were taken. A 
collection of 8,697,000 humpback-salmon eggs was also made. 

The substations at Seal Bay and Uganik were not operated in 1918. 


FORTMANN. 


The Alaska Packers Association owns and operates the Fortmann 
hatchery on Heckman Lake, Revillagigedo Island, southeastern 
Alaska. This hatchery was built in 1901 and is now the largest 
plant of its kind in Alaska, having a capacity of 110,000,000 salmon 
eggs. It has been in continuous operation since the date of its con- 
struction, a period of more than 18 years. In that time 643,617,000 
red salmon have been liberated therefrom. 

Out of the 6,840,000 red-salmon eggs taken in 1917 between 
September 3 and October 20, there were hatched and planted 
6,135,000 fry. The loss was 705,000, or approximately 104 per cent. 
A collection of 2,400,000 humpback-salmon eggs was also made in 
1917, from which 1,845,000 fry were produced and planted. Be- 
tween August 28 and November 15, 1918, a total take of 19,620,000 
red-salmon eggs was made. Humpback-salmon eggs to the number 
of 3,660,000 were taken between September 13 and November 15. 


QUADRA. 


The Northwestern Fisheries Co. owns and operates the hatchery 
located near Quadra, in southeastern Alaska. This plant has a 
capacity of approximately 21,000,000 red-salmon eggs. The taking 
of eggs in 1917 began August 13 and ended November 3, during which 
eee 13,600,000 were collected. Out of this number there were 

atched and planted 12,990,000 red-salmon fry, the total loss being 
610,000, or approximately 43 per cent. 

Spawn-taking at this hatchery in 1918 began August 14 and 
ended September 28. In that time a collection of 20,400,000 red- 
salmon eggs was made. 
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HETTA. 


The Hetta hatchery is also owned and operated by the Northwest- 
ern Fisheries Co. and is located on Hetta Lake, in southeastern 
Alaska. It has a capacity of approximately 12,000,000 red-salmon 
eges. In 1917 egg collecting began August 15 and ended December 
14, resulting in a take of 4,826,000 eggs, from which 4,587,000 red- 
salmon fry were hatched and liberated. The loss was 239,000, or 
approximately 4.9 per cent. 

This hatchery was closed on June 30, 1918. No eggs were taken 
during the spawning season of 1918. 


GENERAL STATISTICS OF THE FISHERIES IN 1918. 


The total investment in the Alaska fisheries in 1918 was $73,750,789, 
an increase of $18,813,240 over 1917. Approximately 90 per cent of 
this investment was in the salmon industry. The number of persons 
engaged in 1918 was 31,213, an increase of 1,722 over 1917. The 
total value of the products in 1918 was $59,154,859, an increase of 
$7,677,879 over 1917. This is an increase of about 15 per cent over 
the value of the products in 1917. 


SUMMARY OF INVESTMENTS IN THE FISHERIES OF ALASKA IN 1918. 


. Southeast Central Western 
Industries. Alaska. Alaska. Alaska. Total. 

DAMON CAMMIT Ee ono - clese ois eismsinie ene ce ee aime $28, 971,126 | $11,960,681 | $22,969,590 $63, 901, 397 
HAUHOMMNG-CUMMP ..os.cees~ ssc tec ce nse TRG; O42 ecco coos nee sateen eee 786, 342 
Salmon pickling 278, 306 492,160 592, 491 1,362, 957 

Salmon freezing UPA ey} Ree Sao aes) |e Ss ae eae pil 
SEV ITHO a GCI 0 ee a SSP RE Ae a SE ee 114, 6891/25... S22 SEe aie ee. hee 114, 689 
Sabon Ghy-Salan op - oa. sce k's be sees obo eee bee) en eee teen el aerate 58, 345 58,345 
Pam drying and SMOKING Os fh ws ee tea ene cae eee aaa See ae 26,150 26, 150 
Salmon by-products NOD B2 02s sricdae st: eee acest Seer 109, 782 
Herring fishery 1,018,394 722,135 62, 288 1, 802, 817 
Halibut fishery Pea eri BESS By SA) Bets eee 2,594, 292 
(Cadlishierye sess = soso he eae cee hoes eee ried eee eee oe 805, 484 465, 634 1, 271, 118 
Pe = 393, 037 22,914 935, 020 1,350, 971 
1, 200 PAGS HAta) 24. se2e eee 247, 757 
189 | oon = aeigeaw eee ee ep sea oe 
Total. 3a ap one 38 sao oak ee eee mee 34, 405, 579 14, 249, 931 25, 109, 518 73,750, 789 


SUMMARY OF PERSONS ENGAGED IN THE FISHERIES OF ALASKA IN 1918. 


South- Central | Western 


Races. east e Total. 
Alaska! Alaska. | Alaska. 
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SuMMARY OF PRODUCTS OF THE ALASKAN FISHERIES IN 1918. 


Products. Quantity. Value. 
Salmon: 
RETO Ae eRe oo ceo Le a Re i, Sa wa cases..| - 6,605,835 | $51,041,949 
Mite Cured isos. tks Sock oe JETER REPRISE, Pelee. ce ssssscde pounds. . 3,158,400 | * 607,95 
LEN Gira [2 |e Se ae oy Lae. EL ONE Eee ee ee ee do....| 11,378,000 1,079, 881 
TOUT ph Seater epee Sie Ma” I See as J oe oS ee Ree d0:3=- 1, 877, 922 170, 864 
res fincluding local). 020 soos 5 sh Ses esse babes cteen cee dO-2e2 4,760, 915 386, 576 
LOSE 7s Deg SS a en REIS eee Se a eats | na nee eee eee Gras. 516, 975 47,544 
ried and SMOkeds. cout -e Sok ees sS ste no See tem anette eee aoevas: 1, 400, 00 140, 000 
(EDICTS OFS ar i We a eet ee BS Ee misao gallons. . 4, 624 4,624 
IB y-WrOducns tOLullimetns | sew ete cen o sence te race = Seecde sc pounds. . 1, 368, 000 35, 423 
Herring: 
(COST Ga Sey OE eS en Fe a aE Beene ee eee ee S 31,719 231, 735 
ZT ESO ke Ame ee Be 2s Jak ae ae We A EEE ee ae Oe Se Rees Se 100, 000 1,500 
PReSH OR {000 es et tes oe ts Meee is gos Sosa wo Gh eee Ae ePcematn 3 dole. 606, 326 6,564 
HGEESHAGE DAlEE ae ee eee see See Peet Rates STE RATES LA 1, 407, 200 17, 827 
Mrpzenitor Path eeec eee ee eee aap Soi cess ane Lesa see she wastes ree 4,152, 835 36, 654 
PGE RBC ICOLCIN@UTO to .20 oie aS ate ea toch ean ose dies RaeS 9, 744, 175 748, 606 
Pickled, Norwegian cure. - - cee 8,958, 515 632, 402 
‘CHI? ERE ere ae 138, 012 4 
Merhiliver- >. 2.22.-s02-2-2- 1, 290, 000 47, 250 
Halibut: | 
Fresh (including local consumption).........:..------------------- do....| 10,491,777 1,315, 985 
LAGE 2 © 08 CARS SR er eRe eT ee ek Del es 2 Se he a ed do.... 3, 337, 529 348, 866 
MDT eS AIL OME (0s Gon snags wees See aac Enotes ber Mak abla woe shm sige do.... , 400 [ 
Wasnddre Sees 25 io Ae Aes ier, eS Biase Bo ae ee cases. . 2, 336 14,175 
TEES Le ER Sa 9 gy Ee eee Se pin a pounds. 10, 902, 507 778, 737 
“TELCIE ae cgea na ages Bg Aap EL AD al ee come fies Se Re A do... 2,659, 073 142, 200 
Mut , 268 7, 128 
achenb ia seerts Ae Osep al Ea eep enn brchersuar seep eseeenS 18, 800 , 840 
As Sciescb@i ce samen as ee RE LE Ga Ouest oe Sse am So Ap ooeanc 273, 326 10, 312 
Fe SER ce aR en apd iene oe ie ito sd tae ie: 67, 458 2,742 
50 5 
Dial oe se acetone creer ate ese Sie ee eg IAS Ce pe ear ee et bre Se 672, 989 421, 942 
UE Se Se eine Beery PEt Pec ae 3S cr Senter ees eee eee eee eT dO5Hs 338, 931 327, 420 
2,059, 600 74, 255 
223 Te 
866 216 
148, 000 7, 400 
, 500 1, 250 
43, 575 214, 504 
2,641 24, 568 
60, 218 6,575 
Ee , 500 
LPL eee pt SE Ar pan ere ne SNES FO SR ean ERE Se, Oni 21, 000 1,773 
Sablefishsfreshi frozen, and pickled)22- 15225). J00 eos. heen sedate. do.... 1, 336, 039 67, 351 
Lvs linac] This DBR fe Serf Sores he oe a ere Sere ae eee mee oe are do.... 338, 669 12, 186 
ULES i ea Ae ee iia ey ee ee Sia ee een ee dozens. . 72 1,440 
Shrimps: 
RNA oa ara ee ee eae AS aan wn! sainwne eine niaid cases 524 3, 200 
Gre SHA Men Seek Lg eeepc s Sai as See ele ot Sas deeb pounds. . 48, 204 10, 806 
JARVIS C GEIR See ee ae Se Soe ee ee eee eee ee re eee doxe. 7, 850 645 
Li Wecre CALE TatG S/S CSC) OB TIL gel cereal pS =a eo do.... 246, 968 7, 696 
by gap ene aici Nin AIRE cee lorie DX. amertae wap inate Mai ana | 59, 154, 859 


SALMON INDUSTRY. 


A very material increase occurred both in quantity and value of 
products in the salmon industry of Alaska in 1918. In view of the 
unprecedented returns for 1917, the results of operations during 1918 
were very satisfactory. As willusually be the case, some sections pro- 
duced smaller numbers of salmon than in the preceding season, while 
notable gains occurred in other places. This oscillating movement 
of the salmon runs does not affect all districts alike at the same time, 
for where one region produces only a light run another yielding in 
superabundance makes good the shortage. Such conditions are not 
the best for the packers, as they are unable to determine accurately 
the extent of preparations for operations each season, though some 
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conclusions of value may be reached by study and analysis of the 
records of past seasons, applying the four or five year cycle theory 
for red and king salmon and the shorter cycles for the other species. 

The increased production may be due in part to the greater num- 
ber of canneries in Alaska, but this is not necessarily true, as the pro- 
ductivity of any field has a limit which when once reached inevitably 
restricts the yield. This conclusion is borne out by results in south- 
eastern Alaska in 1918 where 14 more canneries were operated than in 
1917, but which yielded an increase of but 80,601 cases of salmon, an 
average of less than 6,000 cases. Double the number of canneries will 
not change the situation once the maximum productivity of the field 
has been reached. This condition is further controlled by two factors 
which in a way predetermine the correctness of the foregoing state- 
ment, i. e., (a) the escapement of salmon for reproductive purposes, 
and (b) the area of the spawning grounds. 

There was no great change in the value of products, possibly for 
the reason that the Government, through the Food Administration, 
regulated prices upon all grades of salmon, thus preventing any 
notable rise in prices for canned salmon. A large part of the pack of 
canned salmon was commandeered for military uses by the United 
States and allied nations. 

The production of canned salmon in southeastern Alaska exceeded 
that of 1917 by less than 81,000 cases, the only increase being that of 
chum salmon, which hardly more than equaled the falling off in the 
other species. The run of salmon seemed to be rather general and 
uniform throughout the district, in striking contrast to that of 1917, 
when the bulk of the catch was made in the Icy Strait district. 
Sixteen new canneries were operated in southeastern Alaska in 1918, 
while 2 of those operating in 1917 were dropped from the list, thus 
making a net gain of 14. 

In central Alaska 3 new canneries were put into operation, while 1 
was discontinued, the net gain being 2. Of the new plants, 2 are 
credited to the Prince William Sound district and 1 to the Kodiak 
section. Central Alaska shows a greater gain in the number of cases 
of canned salmon produced than either the southeastern or western 
districts, there being an increase of approximately 380,000 cases, or 
more than 35 per cent. This is due to a considerably better catch 
of cohos, chums, and humpbacks. There was a moderate decline in 
the number of cases of kings and reds packed, which as regards the 
latter was due to a falling off of nearly 50 per cent in the run of red 
salmon at Karluk and the south end of Kodiak Island. 

The industry in western Alaska shows a gain of 1 cannery, 2 plants 
having been put in operation in 1918, while 1 was permanently dis- 
mantled and closed. There was a tremendous run of red salmon to 


Bristol Bay which struck with full force immediately after the rivers . 


were free from ice. The canneries were almost swamped with fish 
at the beginning of the season. This condition prevented the largest 
use of the available supply of salmon and curtailed the pack some- 
what. This, however, was not without some benefit to the run, as a 
pee a escapement of fish to the spawning grounds undoubtedly 
resulted. 


ae 
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For the first time in the history of the industry a salmon cannery 
was operated on the Yukon River and made a small pack of coho, 
chum, humpback, and king salmon. Expectations in-respect to the 
probable pack were not realized, as fishing could not begin until the 
river was free from ice, which did not occur until latein June. It was 
reported by those interested in the commercial exploitation of the 
salmon fisheries of the Yukon that a very large run of coho, chum, 
and king salmon, especially the latter, ascended the river, there being 
countless millions of these fish; they further stated that no appre- 
ciable impression on the supply of salmon in that region could be 
made if a number of Ganneries were in operation. 

This view seems to have been shared by a number of persons who 
have lived on the Yukon for years, as several of them have reported an 
almost inexhaustible supply of salmon annually ascending the Yukon. 
Contrary opinions, equally well supported, hold that the run of 
salmon was not large and that it would not be able to stand the drain 
of commercial fishing without seriously jeopardizing the continuing 
supply and depriving local inhabitants of an important and indispen- 
sable food article. Exact knowledge of the salmon runs in the Yukon 
River is limited, and until further investigations can be made the 
correctness of either contention is problematical. Realizing the 
great importance of the situation, the Bureau plans to have a thor- 
ough and comprehensive study made as soon as practicable by sev- 
eral of the best authorities on the habits and runs of salmon. 

In western Alaska the increase in pack over that of 1917 was 
approximately 200,000 cases, more than half of which was red salmon. 
The next greatest increase was in the pack of chums, which was more 
than double that of 1917, when 51,000 cases were produced. 

Approximately 24,500,000 red salmon were taken in western 
Alaska in 1918, of which number about 23,000,000 were utilized in the 
canning industry, while the remaining 1,500,000 were pickled. 


SALMON CATCH AND FORMS OF GEAR. 


As heretofore, the apparatus employed in the salmon fisheries of 
Alaska consisted chiefly of gill nets, sees, and pound nets or traps. 
There were 838 seines in operation, the aggregate length of which was 
131,127 fathoms. This is an increase of 239 over the number of seines 
used in 1917, southeast Alaska showing an increase of 175, central 
Alaska an increase of 59, and western Alaska a gain of 5. 

In the salmon industry 4,367 gill nets, measuring 479,112 fathoms 
were used. They were divided among the three districts as follows: 
Southeast Alaska, 435 gill nets, a gain of 7 over the number reported in 
1917; central Alaska, 1,158, an increase of 9; and western Alaska, 
2,774, a decrease of 762. This is a net decrease of 746 gill nets 
from 1917. 

There were in use in the salmon industry 79 floating and 473 driven 
pound nets, a total of 552. This is an increase of 82 over 1917. Of 
the number operated in 1918, southeast Alaska had 79 floating and 290 
driven, gains of 7 and 47, respectively; central Alaska had 166 driven 
pound nets, a gain of 30 over 1917, the increase being largely due to 
the operations of two new canneries in the western part of the district 
‘and the introduction of this apparatus in Prince William Sound, where 
it had not formerly been used; and western Alaska had 17 driven 
pound nets, as against 19 in 1917, a decrease of 2. 
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Considering Alaska in its entirety, there was an increase over 1917 
of 33 per cent in the number of fathoms of seines operated in the sal- 
mon industry; the number of fathoms of gill nets decreased 2.9 per 
cent; and pound nets increased 17 per cent in number. 

Of the total catch of salmon in Alaska in 1918, 41 per cent were 
taken by pound nets, 30 per cent by seines, 28 per cent by gill nets, and 
1 per cent by lines, dip nets, and wheels. In 1917 semes caught 32 
per cent of the salmon taken in Alaska, pound nets 39 per cent, gill nets 
28 per cent, while the other appliances caught the remaining 1 per 
cent. The catch by pound nets in 1918 increased 2 per cent, but the 
catch by gill nets remained the same asin 1917. The catch by seines 
decreased 2 per cent from that of 1917. The following table shows 
the proportionate catch by districts according to the principal kinds 
of apparatus used: 


PERCENTAGE oF SALMON CAauGHT IN Eacu District By PRINCIPAL FORMS OF 
GEAR. 


Southeast Alaska. Central Alaska. Western Alaska. 


Apparatus. a 
1917 1918 1917 1918 1917 1918 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Series! . £35... S? soe ee ee 41 38 48 39 2 4 
Peund nets. Go22Asck Som ew Seas eee 55 58 38 48 4 4 
Gallinets 4 8 Stee sence. ~ ccc oseetet eee: 2 2 12 il 94 90 


The total take of salmon in Alaska in 1918 was 101,454,688, as 
against 92,600,495 in 1917, an increase of 8,854,193. There was a 
decrease of 2,109,110 salmon in southeast Alaska, and an increase of 
8,534,072 in central Alaska, and 2,429,231 in western Alaska. Fur- 
ther comparison of the catch of Alaska as a whole with that of 1917 
shows that chums increased 5,633,240, humpbacks 3,441,091, cohos 
807,428, and kings 131,416. Reds declined 1,158,982. 

In this connection it appears of interest to record that a total of 
838 seines used in the salmon fisheries of Alaska took 29,986,747 
salmon, an average of 35,783 per seine; a total of 552 pound nets used 
in the same fisheries caught 41,725,505 salmon, an average of 75,589 
per py net. The relative efficiency of the two forms of gear was 


at the ratio of 7 to 15 in favor of pound nets. 
SaLMon TAKEN IN 1918, By SPECIES AND APPARATUS, FOR EAcH GEOGRAPHIC SECTION 
oF ALASKA. 
Apparatus and species. Southeast Central Nysstem Total. 
Seines: Number. Number. Number. Number. - 
Cohe JOMsuvel -.soecoe ea ene eres a. oe 373, 266 91,161 3, 909 468, 
(hunt; or ktias esc. 538.0 s ee ose 25 24 5, 313, 484 1, 904, 905 218, 056 7, 436, 445 
Humpback, or pink.-..-- 222 2.2-.2222-2---- 13, 443, 548 4, 903, 845 110, 876 18, 458, 269 
Kine JOP Springsses cect s  seeee ee sees cee 16, 765 1, 468 5, 489 23, 672 
Red; "on sockeyewc: Cl) ep aeseesessi ce ee 795, 843 1, 905, 680 898, 502 3, 600, 025 
otal: Ss LER ISeL EL sok SER eee ese: 19, 942, 906 8, 807, 059 1, 236, 782 29, 986, 747 
Gill nets Eas aE i). ee, Se bee 
(OHO; Or SVer - 5.- .. ons cndsee eemocetecet ser 249, 249 459, 584 127,194 836, 027 
Obumy Or ketal 5 caecedos. Sesteae ade 198, 720 274, 962 682, 493 1, 156, 175 
Humpback, or pink. «226 .s<s0e4 s.ctece to. 91, 385 29, 597 221, 498 342, 480 
anevorspring --. 7 ee eee 20, 935 , 145 , 764 203, 844 
Red, or sockeye-.......... bso. Se aS gs 516, 721 1, 737, 758 23, 420, 020 25, 674, 499 


Motil’ h.-) 2ARG Le Brey 1,077, 010 2,592,046 | 24,543, 969 28, 213, 025 
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SatmMon TAKEN IN 1918, py SPECIES AND APPARATUS, FOR EACH GEOGRAPHIC 
Section or ALASKA—Continued. 


Apparatus and species. ie hy bliss Total 
Pound nets: Number. Number. Number Number. 
MOHOUMOMSUVED 2s oe0.. acs naenae squaet een 699, 726 338, 432 10, 1, 048, 158 
ROBE OTAR GUA. of § -acue Sc = oe eee eee eee , 645, 1,409, 411 210, 195 5, 265, 173 
Epp pack Or’ pink. -. 26 tees cee se cee cee 24, 087, 172 4,985, 417 430, 617 29, 503, 206 
Kanes onspring.. 3 <5.) 28 vec oes eases - 27,951 9, 902 69, 520 
REG GMSPCKOVE . =. ccc cnceenetecsue ase ccd 1, 422, 786 4,038, 379 378, 583 5, 839, 748 
Mobalcces csc ses cone e eee sek cence 29,886,918 | 10,799,590 1,039, 297 41, 725, 805 
Lines: 
COnO GGAIVOR.. =4-- Geos eaec aces a- eve nsec cs DU GOD) [sent ocecee tame ietinesaeccec ce 300, 395 
Chymiornclstese 2 eek oc st cette teh 29, 500 29, 500 
Humpback, or pink 9, 269 9, 269 
Kine or spring-- 2.20. s.c 5: ae 371,719 371, 719 
HOMOLOG SOKO Y Eh eee inn ne took 6 acmian ce ee FE IOS ES Boe. 21,108 
“TLDET EE hae SRS eee eee aaa ne A 731,991 731, 991 
Dip nets: 
MGIACIISEEUOE tot cites cette ct cee ces eres seme et emcee Baedes i s aae, See 8, 503 
Ranson spit. e2- Ss eis) a s42 chet oa. 282 2: S SOO ecw cee cee 8,890 
MEN GT EI a ofa an cian Sane nineeuee cee DO GSOl en ac caces aenme 202, 685 
“VON Sette a apy, SESE Se eR Pee oan pe ee eee Bee ZA) ONS: [Seo ba oceans 220, 078 
Wheels: 
CBHOAGNSURADE Lec PR aoe once n Ge | awe teekn cs aes ence coees 250, 262 250, 262 
GCRPIR A OTEROLA trees AN eatin nc ote Canad [atta otk oeae le eeudebaesdace 273, 525 273, 525 
UI DAG a OCW Rival. Sane 8 at's Se che ae © « eemynace de ceaccdnn ceedabecaces 3, 138 a 
PSI ta OMEN OLU Pe me fyene acon we cb vat cng|sccaacersance: sta eeeras eros 50, 117 50, 117 
LEST IB, YS ae ie ee ia iti? Sel See ar ee wl Ne Ae eee Sik 577, 042 577,042 
Total: 
CONG ORSU Yer... - 5.020. cae ema 1, 622, 636 897, 680 391, 365 2,911, 681 
Chums or ketal sss 2. <<). 9, 187, 271 3, 589, 278 1,384, 269 14, 160, 818 
Humpback, or pink Bae 37, 631, 374 9, 918, 859 766, 129 48, 316, 362 
Kansvor Springs soe Gk ota shee 441, 086 128, 454 158, 222 727, 762 
Red, GP SOGKCVO = aie lS secs ecenins bax oo 2, 756, 458 7, 884, 502 24, 697, 105 35, 338, 065 
Grandfqtalt sake were cr 3 51,638,825 | 22,418,773 | 27,397,090 | 101,454,688 


SALMON CANNING. 
NEW CANNERIES. 


The number of salmon canneries in Alaska was increased during 
1918 by the addition of 17 over the number reported for 1917, making 
a total of 135 for the Territory. 

Tn southeastern Alaska 16 new canneries were put in operation, 
but there was a net gain of only 14, one plant, that of Robert Scott, 
at Craig, having failed to resume operations in 1918, while the plant 
of the Sunny Point Packing Co. was destroyed by fire in 1917 and was 
not rebuilt. The new plants are as follows: 


Pack GlamiGanning.Oo .-, 5... 42. cee «god otide sige Pere netwiarsiad ote wine Petersburg. 
ee AR OTIOR OO) «oon nc aint wo On ee RR £E wae ae Washington Bay. 
Alaska Packing a; Navigation. Co .).<.. Coates gn ee een Pavlof Harbor. 
Areva eae win Go FLL. ho... od eee CIS o eek Juneau. 
Manes wane Packing Oezcs i222: 1.33 eee BER. i acc oak Metlakatla. 
Cobvmina mpeg C.. - 2.4 oss Hc . ot Sa ebes at o-bye odd nee os Tenakee. 

USS SE ON OR ae eer toes. 2 8 eer gee enee eee Port Althorp. 
apa Sled wrttntie )  sae 8 ce soe ea tones fas oe teh Hood Bay. 
eee eecemmn oe} } OU Ae ee oR Douglas. 
Pitbern Parkin itq.(Inc:) css: us). a5 SW 222 3 2s 2k Juneau. 
Recmiinaia TF ackine 00.4. 5 1.00255 ose eres cep ea aacl-h - ae Steamboat Bay. 
UIST [eT 6 ea Pybus Bay. 
Pyramid Packing Co...... etreerts ot no. cepa ere aia ees Sitka. 

Souter Aisskn Canning 'Oo. i072. 2.2L Ale ik Quadra Bay. 
‘Teas Tee 928 O21 6003 50") ee ROSS. Wis cies iess fee itee Peril Strait. 


Ti -Vene We NSS freer tot emetebenitee mena eaaangs seeks Thomas Bay. 
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In central Alaska 3 new canneries were operated, making a net 
gain of 2 for the district, as the plant of the Deep Sea Salmon Co., at 


Knik Arm, was discontinued. e new canneries are as follows: 
Alaska’ Sea Food eo:: ):-). eee a se) aoe. eee - 125 Jae ep oeeee Cordova. 

Alitak Packing Oo s2-7 72 eee tee oe RO se Lazy Bay. 
Kenai Packing 007-222) oft genes nb anne - 23 -~<0eehe ne a ee Drier Bay. 


In western Alaska 2 new canneries were opened, but there was anet 
gain of only one as the canning of salmon at the plant of the Pacific 
American Fisheries, at Makushin Bay, was discontinued. The new 
canneries are as follows: 

Carlisle Packinpd te te ease en oe eee ae ee eee oe ae Andreafski (floating). 
Northwestert Pashertese o)5-": 52. aaa see cs te eee eee Naknek River. 
CHANGES IN CANNERIES. 


Important changes in the ownership of several canneries in Alaska 
were noted in 1918. It appears that there is a tendency toward con- 
solidation of interests in the salmon-canning business of Alaska, due 
apparently in some measure to a movement toward more economical 
management and operation. A number of concerns which have been 
listed among Alaskan packers for several seasons do not appear in the 
list of operators in 1918. Among these may be mentioned the Taku 
Canning & Cold Storage Co., at Taku Harbor, which sold its cannery 
to Libby, McNeill & Libby; the Wiese Packing Co., which disposed of 
its cannery at Rose Inlet to the Southern Alaska Canning Co.; the 
Pillar Bay Packing Co., which sold its cannery at Point Ellis to the 
Fidalgo Island Packing Co. and ceased to be an operator in Alaska; 
the Sanborn-Cram Co. became the Burnett Inlet Packing Co.; the 
Sitka Packing Co. acquired the cannery partly constructed in 1917 
by J. H. Long, at Sitka, and operated it during the season of 1918; 
the J. H. Long Packing Co., at Juneau, was succeeded by the Ameri- 
can Packing Co., which acquired possession of the cannery of the 
former concern. t 

There were also a number of changes in the ownership or control 
of salmon canneries in Alaska, which, however, did not affect the 
name of the companies concerned. Mention may be made of the 
following acquisitions: The Wilson Fisheries Co. now controls the 
Alaska Herring & Sardine Co., at Port Walter, and the J. L. Smiley 
Co., at Ketchikan. Both of these plants were improved, the former 
by the installation of three lines of canning machines, and the latter 
by the addition of one line. The Northern Fisheries (Inc.), pur- 
chased the Alaska Salmon Co., but continued the operation of the 
cannery on Wood River in the name of the latter company. 

The cannery at Abercrombie, Alaska, on the Copper River, formerly 
operated by the Copper River Packing Co., is now operated in the 
name of the Abercrombie Packing Co. The Bering Sea Packing Co., 
at Herendeen Bay, became the Everett Packing Co. The cannery of 
the Astoria & Puget Sound Canning Co., at Excursion Inlet, destroyed 
by fire in 1917, was rebuilt in time for operations in 1918. 

Of the number of canneries in operation in 1917, each of the three 
districts of Alaska as subdivided by this report lost one, as follows: 
In southeastern Alaska the cannery of Robert Scott, at Craig, ceased 
to operate; in central Alaska, the Deep Sea Salmon Co. dismantled 
its cannery on Knik Arm, Cook Inlet; in western Alaska, the Pacific 
American Fisheries permanently closed its cannery at Makushin Bay, 
butstatedits intention to continue cod-fishery operationsin that region. 


: 
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There were 135 salmon canneries in operation in Alaska in 1918, 
divided among the three districts as follows: Southeast Alaska, 76; 


central Alaska, 29; western Alaska, 30. 


OPERATED, AND NuMBER oF PounpD NETS OWNED By Eacu. 


Name. 


Southeast Alaska: 
asia Clam. Canning Co. 5 oo. 25 sees. asce sdoeee 
Nee eRSHESIL CON cues aes co cB cataseebicss Deuce asa 


‘Alaska Pacific Herring’ Co. . 22) 2.252.222. c.00s2e 
Alaska Packers Association................-...--- 


Alaska Packing & Navigation Co................. 
Alaska Sanitary Packing Co. /.2.icc....ss.00.-- 
American Packing Co. © ai ian. acsec- cee --cckeseoe. 


Anaconies MisheriosiCo 2 essed. . Beles 


Annette Island Packing Co...................-.- 
Astoria & Puget Sound Canning Co.............. 
Auk Bay Salmon Canning Co................-.-- 
iParinombacikinm COM nee ee ee eS 
LBET ED Sige ei Can) 0G eee Ee Se ane bce 
iReesleveictomp Gor she Sec Me Bare ob et sate 
BCKIMNECOr! Ss ann vastcs nade en oe 
Cole aan scenes eetees ese de fea sunnid sees. 


CohummiiatSalmon'Co 2.522 eee Si) 2. seeer. 3: 


Burnett Inlet 


DeapiSea Salmon Co: see Sb Ass 22 ok 2ckele. 
Woyhol Pish*Products:;Cos:. 52) _ ster 22286 o- 
Fidalgo Island Packing Co................-..--.- 


George Tnlet: Packing Go. - :<3.2.9245.--.+2+-02b-- 
Haines PaCking per 14. pee wae SG gee ee S| ie 
ERAT HIS Et opt) Qo OU: ooh en ree foie ile a3 2 cannes 


Hidden Inlet Canning Co.................-...... 
Haonanobackine Co). ssiese- sseere ast eke ss ose ee 


Hume Co.,G. W 


Marathon Fishing - Packing Co. has Jess 5 aise 


Myers & Co., Geo. 


North Pacific Trading & cents Co ee ane es 
(10) |Search a Paha St 


Northern Packing Co. (In 


. Northwestern Fisheries Co:...-. 2s... -2.s<<-200 


Noyesitsiand Packing Cos. 2 cece cock coc oeee 
Pacific American Fisherjies.................--.-- 4 
Petersburg Packing Co)... 2s... cbse Gow eo ne cee 
Pombtpwurde Packing Coy. 28 2228 i ssa odes 
PETA EGO SES OM a soe cron citer rence eee aeRO 
Pybus Bay Fish & Packing Co.................. 
PON PICO. 3-325 co sade p Bees Lae 
Sanborm-Cuttine Co). 2. ). -<..c02-ssdaccehonesceoee 
“SLIME ECVE) lot 2 OP A ae a ag es D 
Smiley, Jy es eico. ce 2122 SSI Se 


Southern Alaska Canning Co.................... 


Pyramid 


a 4 floating. 
6 9 floating. 


160695 °—20——_20 


¢ 5 floating. 


iKemheen Packing Cols coe gf iret doen deseo ee 
LOT ar ie SUN TOON EET SS Ling eras Dae ae eee anne ele 
Motchilkan!Packing\Co0e.: 22 asec ois. beeen oe - 22k 
WCAG eoMWILIAINIS oe Okan en aad dosbos 


@ All floating. 


Can- 


sala Location. 


Petersburg: s-peieth oetoseceleeo ae 


Wrabertalle S046 -e cern se 


{cnomty I oo IP cae 


y 
Big: Port Walter 32-22 <2 Sa\ewees 


{poring RRR A. SOEs RN “RON 
AVERY) | ae | Sea Se 


Auk Bay: so: . Sgsasecsooswtt 
Red Bluft, Bay. <eseceiitacke 
Wakonbayee ry, Ae ages 5 near 


Burnett inleben toy shen nee 
DGWey VIM ook eh once ats ee ce 
Cie Oe ee conan aceon 
PPCHRKCOS Cee oo UA 


Pont Althorp: 2: 25 3521229. =< 
SCOW. Bays st Sete soe ose 


Fe eet ee OO 
oo 
g 
fer] 
© 
S 


bo 


Eller Baye ec. ons-0aaeeees 
Georre niet. .22- 2.0 cc. c ace 


LetinkotiCoyes:s. .©. 3: :.222|\bs.-- 
Hawk Inlet. 2ored. BS Se! eae 


pea inlets eee 
Hood, Bay aac-29- Sask eats 
{aaa Cr Bay. acts seeseeeeas 

Hoonahe 5 acne Beas cata oe 


DPAKUUEEATDOL. oo. eee ante ee 


—_ 


Chatham soc one eae 


te De tit ON eee OO 
Z 
© 
an 
9 
+ 
i") 
ia 
lox 
) 
5 


Dundes Bayi eoese nue oss 
Hunter Bayern) is: cees se 
Quadraat. oes. ck a mos< cena 
Roe Laity fe: siete Ses. 


or 


Steamboat Bay..........-.-|...-- 


Excursion Inlet. .-- 22. acne 
Petersburg. sce eee 


DV akGtah = sas asst eeeet| eS 
Petersburg ses te re See 
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HOORWRRE ES RRWHWOMwWA7 


Qa 
a 


PointeWarde=. .- = 4ste ee colar eee 


Ketchikan) .<:2dsc-cs22e 


PV DUS Bay. -1 mama somes as oo 
Blt Kaeo genase ats tenn aeieee S| aes 


Eee Bayes. gasapivedacce- 
OSG UMMeth sees aces ae 


SkowlUAranig. so" oe) bikes oe ]eo5-4 


1 
1 
1 
1 
1 
1 
1 
Be Rca O.6 Ses oS ee Se eee oe 
1 
1 
2 
1 
1 
1 


Ketchikan? j.2..42 8.5 .eek. 


e1 floating. 
f 3 floating. 


9 2 floating. 
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Compantrs CANNING SALMON IN ALASKA, NUMBER AND LOCATION oF CANNERIES 
OPERATED, AND NuMBER OF PounpD Nets OwNED By Eacu—Continued. 


Name. 


Southeast Alaska—Continued. 
Swift-Arthur-Crosby ‘Cotes sce. eo oce soo esac ce ee 


Teo Harbor Packing Coss meee: ee sss Sans eee ; 


"TenAKGG HISHETIOS COs. csesscritee ce fan. - oe esse 
Thirket; Packing Co some. a seek seen tenemec ese eee 
Todd) Packing Coss siether s.c5. ncn buh cp booeece cee 
Union Bay Pisheries'\Co= ie... 2. .sbscesn-essgenss 
Van. Vilack,, H., & Coscnsotecescnss Seseeeseeeeee ee 
Ward’s Cove Packing Conor i so. t2_b ene ee cee eee 
Central Alaska: 
Abercrombie Packing Co............2----ce-sse- 


Alaska Packers :ASSociauion:: 32-2 6 5) 3522 ss ee 


AJasika:Sea Mood: Coes 2225020 2 2a eee aoe 
Alitak “Packing Cos. 222 sls cc snes ieee ancien 
Canoe:Pass Packing Corrie. Sei 2t 22... sceee 
Carlisle Packing Coasss ss222-"- Stee Boe ee 
Clark- Graham Gots: 5 00s ooo nee on cs neni 
Columbia River Packers’ Association............. 
Copper River Packing Co... <2... .282.6\- 2 «<= 
Hidalgo Island ‘Packing Co.i22. 13 92222 2-- 2-2 
Hoonah.Packine.Co.s5s02 Soe eas: Seo omens 
Kadiak Misheries Cos2s55cn ee soe=p sees saschene 
Kenai Packing Coz 5228S aes Fe wees cee 
Libby, MeNeill .& Tabby 22224-3222 2 =. ee 
Lighthouse'Canning Co:2=30 29. 5.2 o.oo eee 
Moore Packing, Co s3d. ee teres 2 2. See oe 


Northwestern Fisheries Co.................-.-.--- 


Pacific American Fisheries............-.--------- 


San Juan Fishing & Packing Co. (Inc.)........... 

Sockeye Salmon/Cosc. S252 l.ccsasscee ccs sec er eee 

Valdez (Packing.Cos.s 2c 3ses0 ve tac 8 cea nee bees 
Western Alaska: 


Alaska Packers Association. ............-.-----..- 


Alaska-Portland Packers’ Association............ 
Ajaska Salmon Cozy. (ett ae Coe ese eeee seems Ron 
Bristol Bay Packing Cox <2 ios secd datenn<seiaes a= <i 
Carlisle Packing Coste. Seon: eee ees ass 
Columbia River Packers’ Association............. 
Everett Packing Cook oe eae cc tome 
Fidalzo Island Packing Cowie 2s secs tana o2 2% 


Libby, McNeill & Libby. .......-.--22.--2.2----. 


Midnight Sun Packing Co........-.-...--.-..-.-- 
Nakne pace Con tee eee cc oe paodaicte 
Nelson Lagoon Packing Co..........-.-....------ 


Northwestern Fisheries Co.........-..-..--.------ 


Pacific American Fisheries.............-..------- 
Phoenix: Packing! Ceicn-teeceteeces $-acasecccs stan 


Red Salmon Canning (Cr Ae ee pee 


Location. 


Union Bay.2 csc sceun eee ee 
Thomas Bay: s22mec 22522 222 oe 
‘Ward Cove:...-i.--s.acesene 2 


fash ah fh a fa fa fat tt 
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an 


Larsen Bay... 
Cordova....... 
Lazy Bay... 
Shepard Point 


Hyak River. os a sie -\2 <td <5 | ees cae 
Chigntice uF a ease eee 


Fb Baek fe fae fet fk fk pa fd fk fet at fet fad 
as) 
° 
5 
me 
© 
= 
= 
® 
oy 
5 
B 


a 
g 
OQ 
i) 


Morzhovoi Bay.......------ 3 
Valdez sites oes 4 


Kvichak River (2)..522..22:-|-sesaeeoes 
erty area fa 
ushagak Bay (2).-....----. 
Ug: =\2 River 
Nus ape Bay.. 
‘Wood 
Kvichak River 
‘Avidresigkie. eet case 
Nushagak Bay = ao 
Herendeen Bay:.......-----|.----=---- 
se ee Se weet cama ates See a] ae 
g 1VOU cont aoe codecs tle eee 
Nushagak Bay (Bikuk)io.2. eee 
Kvichak Bay: ere eee rs 
Libbyville (Kvichak Bay)..|.....----- 
Lockanok (Kvichak River).|...-.-.--- 
Nushagak. coco ocsceete |e 
Kotzebue ~.:. ce -cseeeneeee 1 
Naknek: River s2c..s2.--. 2 oc| ase aes 
Nelson Lagoon.......-.----- 5 
aknek River. ooo. 5. e.cs-|-e eee ef 
INUSHAP AK. od ec ce once ence Coen eee 
‘Port: Moller 3.5, s-an-<0-- mor 3 
1) Herendeen Bay... <2... - | -ce sere 
g |{Naknek River.......-...---|---------- 
Ugashiky RIVr. 520... occcen|oncnee = wen 
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Bp eee 


STATISTICS. 


The number of salmon canneries in operation in Alaska in 1918 
was 135, which is an increase of 17 over 1917. The investment in 
the salmon-canning industry was $63,901,397, as compared with 
$46,865,271 in 1917. Of this increase, southeastern Alaska is cred- 
ited with $9,042,071; central Alaska, $2,547,890; and western Alaska 


with $5,446,165. 
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The industry gave employment in 1918 to 26,502 persons, an 
increase of 3,152. Whites increased 2,312 and Chinese 460. Filipi- 
nos are classified separately, there being 1,338 employed in 1918. 
Natives decreased 90, Japanese 132, and Mexicans 105. The num- 
ber of miscellaneous persons employed fell off 910, due to the segrega- 
tion of the Filipinos. 

The total pack of canned salmon in Alaska in 1918 was 6,605,835 
cases, baat: at $51,041,949, being an increase of 658,549 over the 
5,947,286 cases packed in 1917 and $4,737,859 over the $46,304,090 
value of the pack in 1917. The 1918 pack surpasses all records, in 
respect to both quantity and value, and shows a gain of 11? per 
cent in production and 104 per cent in value. Comparing the pack 
of 1918 in each district with that of 1917, the following changes are 
noted: Southeastern Alaska advanced from 3,294,845 to 3,375,445, 
a gain of 80,600 cases; central Alaska increased from 1,017,206 to 
1,391,951, an increase of 374,745 cases; and western Alaska advanced 
from 1,635,235 to 1,838,439, a gain of 203,204 cases over the pack of 
1917. A further comparison shows that cohos advanced from 193,231 
to 218,958, a gain of 25,727 cases; chums increased from 906,747 to 
1,364,960, an advance of 458,213 cases; humpbacks increased from 
2,296,976 to 2,438,954, a gain of 141,978 cases; and reds advanced 
from 2,488,381 to 2,533,737, an increase of 45,356 cases. The king 
salmon pack shows a decline from 61,951 to 49,226, a falling off of 
12,725 cases from the 1917 pack. This may be attributed to the 
revival of the mild-cure business, which suffered some setbacks in 
1917 on account of the war, and to the larger quantity frozen. 


INVESTMENT IN THE SALMON-CANNING INDUSTRY IN 1918. 


Items. Southeast Alaska. } Central Alaska. Western Alaska. Total. 
: No. Value. No. Value. No. Value. No. Value. 
Canneries operated....... 76 |$5, 981, 072 29 |$2, 130, 051 30 |$4, 687, 956 135 |$12, 799, 079 
Working capital: /.-..2.2.].-..-2- Lb, 863,980 1-2. Sone piel, TOROS. Fe 8,005,510 J........ 24, 580, 591 
Wages paid..<scceestseeleceeccss 5, 896,473 |.......- 2,643, 610°}: 5. 2.<.. 5, 280,985 ]......0. 13, 821, 068 
Vessels: 
Power vessels over 5 
WORSE 2. ooo s bor 342 | 2,121,425 89 817,880 97 | 1,988,187 528 | 4,927,492 
Net tonnage......] 6,165 |........... pee ee ee, 6; 920 eae. Joos 15 520 eee 6S 
Launches under 5 
TODS Fe. eee 163 153, 703 148 150, 449 37 139, 904 348 444,056 
Sailing css oseesk a) 45, 000 9 368, 500 34 | 1,624,010 44) 2,037,510 
Net tonnage...... 1 OVB Se oe JA,/842)9.32 2.02822 IL ObS pL see See. CieaTk Pees to. 
a ee ec 3 PS Bal | sri ae) etd eee 23, 673 
Uebel: Coie Saal Mee NP! i eee Cee pees TE Ll. a Bee ey 2 ee 2205 (eee eek 4 


Boats, sail and row...] 1,140 104, 711 730 64,702} 1,513 | 269,066] 3,383 438,479 
Lighters, scows, and 


house-boats........ 370 254, 960 217 168, 958 190 251, 836 777 675, 654 
PiUSidViVEEs .5s<ceo52- 5+ 292, 842 40 156, 535 29 95,421 123 544, 898 
Apparatus: 

Haul seines........... 140 68, 330 115 49, 868 11 1,410 266 119, 608 
Fathoms......... TAS°7.5 7 BRS SES ee? gl eee TALE, Sse ee eae Bd, BOR Be eee 
Purse seines.........- 384 285, 666 68 34, 280 34 47,900 486 367, 846 
Fathoms......... 69: 120 Rese 9) OSGI oo. sce © TOOMBS oe 3.) nine 87,056 Hees 
Gilli netsae ese). 23. 407 41,748 , 06 112,484 | 2,656 516, 556 yl 670, 788 
Bathoms.soecesss LIg5UT hws sesesescs 80,018 :[eceescss oe BSE 74) Meee ee MBG B27. |e. soe ee 
Pound nets, driven... 286 | 1,626,951 140 551, 813 17 59,386 443 | 2,238,150 
Pound nets, floating. 77 DA AB Diol ees creel erect tae wren Nan seed |e cea 77 210, 432 
DID Tes sae ee. Paes alosae sot | Seat en teoes 36 211) eas Sl papers Same 2 36 450 
Minhtwheelsuct 2..cos. ees... 2cik Ss as. (eee es eee... oe 6 1,336 6 1,336 


Hand lines........... 4 L6Q jeep = See ee ee 134 127 138 287 
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PERSONS ENGAGED IN THE SALMON-CANNING INDUSTRY IN 1918. 


Southeast Central 


Occupations and races. Alaska Alaska. 

Fishermen: 

Witites. 22 f22. £5). fast 2 > Ce ae Spee. SSE SY Sees 1,530 
INGERVES 2 cco cs cons mciade sso eee tne e snice monies Siete 1,507 
JAPANESE San ck kee ee eect ge bean eee eee 
Mexicans. 2.<.3. 55 5ssb aga. pie tos fu - ae. ese Cie Ce a t4 oe Se eo 
MISCCHANCOUS 02-2 0 on a eerie nce ce ce na i el yee ere bors eres 3, Ted 
Total sass psi act ds waa ee ee a ee Se oe ae Sew 3,327 
Shoresmen: 
Wiitesi 63.4). 22 ie Se eee Pad Sen es SA. Oe 3,339 
Nabives. gc nts ie ee le et 1,561 
Chinese’: 320s Ae ec ee canes ee teense eee ee newer 1,374 
Japanese oxo ae Psat sete... Fs 1 = eee fee eee: 822 
PU PIOS Se oo ae cn Peace cee eee eae ee ce eee 731 
Mesicansit iy 2s ec cE Cek ee se See oe nenee 229 
Miseellancous 6:3 35 8k bet: coe. otis Seon doe 129 
Motaly 22% oF: 2 svesaa. i ease see. See eae: 8,185 
Transporters: 
RVIEILESL Se Coen cts emer ne reicueue oat fan ante oem oRioe 697 
Wabi Ves 4.5.9 sie fh Bok outee ase. SA ee 15 
MHSCORANICOUS Mee. a Rh Bee kee ck ee emeine. 10 
Total ss<% peer ae aus coe ace ceeee «seers otek 722 
Grand total: 
PWinitess toh. tons cso secs oe peta ree sree mae eee ee 5,566 
INadives 22. 2c. e2e sees: See ee ME ERs. Es 3, 083 
SOHIBOSGe Ao Sens CSc aan oh aiale Seem tees cee 1,374 
Japanese... 2) 22 ae 2 Se ees: ES BSE 3 822 
AUN pInoS? eet a) fos. ee ae ee Ss aes ese See ook 731 
Mexiquas! fe) 285) + aes es ee ee eee 276 
iMiscelianeGua@.cat } 4s. 2). cede ce Fekeh ano as woes 382 
TT Ot Ee Se. SLE EOS eee 12, 234 
a Porto Ricans, Kanakas, Negroes, etc. 
OuTpuT oF CANNED SALMON IN 1918.4 
Product. Southeast Alaska. Central Alaska. Western Alaska. Total. 

Coho, or silver: Cases. Value. Cases Value 
4-pound flat...... 22,598] $275, 879) 26,238) $3822, 463 
1-pound flat...... 8, 898 79, 252 12, 786 116, 565 
1-pound tall...... 115, 828] 1,005, 039 179,934] 1,565,951 

Ota ccs trae ae 147,324] 1,360,170 218,958} 2,004,979 

Chum, or keta: 
4-pound flat...... 3, 559 SLUR EC qn .4>|ou hc deas cl aceeendet teptente eos 3, 559 31, 128 
1-pound flat...... 2, 996 WO NO94 | oe. oc wdclocccce gure dhnige bee qecltomeade eee 2, 996 19, 094 
1-pound tall...... 953, 961) 5,956,446} 300,494) 1,900,437) 103,950} 655,767) 1,358,405} 8, 512, 650 

Totalepe 24 5.4 960, 516] 6,006,668} 300,494) 1,900,437] 103,950} 655,767] 1,364,960) 8, 562, 872 

Humpback, or pink: 
4-pound flat...... 61,128} 563,470 2, 429 24, 902) Jee te ebetn dese e 63, 557 585, 372 
1-pound flat...... 19,838] 133,458 372 2, 678 5 33] 20,215) 136,169 
1-pound tall...... 1, 954, 417/12, 698, 557| 373,421] 2,460,043] 27,344 188,315] 2,355, 182] 15,346, 915 

Total on senses 2, 035, 383|13, 395,485] 376,222] 2,484,623] 27,349] 188,348] 2,438,954) 16,068, 456 

King, or spring: igkewdy sl Sas ee Ga RT es ie Fo ee et an 
3-pound flat...... 4,275 53, 942 1, 561 20, 648) . 164 pial 6, 000 76, 761 
1-pound flat...... 2,343) 22, 852 422) 4,160|  2,502| 32,526 5, 267 59, 538 
1-pound tall...... 9,738}  84,310| 13,060] 120,361) 15,161] 144,325] 37,959] 348,996 

Total eh coe 16,356] 161,104) 15,043) 145,169| 17,827] 179,022} 49,226, 485,295 

Red, or sockeye: 
4-pound flat...... 58,580} 761,793) 55,765 726,485! 22,663) 299,150) 137,008) 1,787,428 
1-pound flat.....- 50,849} 518,507} 41,081 410,810| 59,934) 591,680} 151,864) 1,515,997 
1-pound tall...... 106,437] 935,597] 543,512) 4, 980, 362/1, 594, 916)14, 700, 963) 2, 244, 865) 20, 616, 922 

NT] ETN, Se aR 215, 866] 2,210,897] 640,358) 6, 117, 657|1, 677, 513/15, 591, 793} 2, 533, 737) 23, 920,347 


Grand total....} 3,375, 445/23, 134, 324/1, 391, 951| 11, 183, 158/1, 838, 439|16, 724, 467| 6, 605, $35) 51,041, 949 


a Cases containing 4-pound cans have been reduced one-half in number, and thus, for the purpose of 
affording fair comparison, all are put upon the basis of forty-eight 1-pound cans per case. 
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OvutTruT or CANNED SALMON, 1912 To 1918.4 


Product. 1912 1913 1914 1915 1916 1917 1918 Total. 
Coho, or silver: Cases. Cases. Cases. Cases. Cases. Cases. Cases. Cases. 
3-pound flat.....- 2,719 3, 587 4,579 2,050} 13,145] 30,412] 26,238 82, 730 
1-pound flat...... 17 266 285 2,338 8,191 362 12, 786 24, 245 
1-pound tall...... 163,462 | 71,926] 152,199] 119,880] 240,573 | 162,457 | 179,934 | 1,090, 431 
Metals LkgaAta 166, 198 75,779 | 157,063 | 124,268] 261,909} 193,231 | 218,958 | 1,197,406 
Chum, or keta: 
4-pound flat...... 2,795 985 37 6ill Meer ec eee 1, 423 26, 760 3, 559 35, 895 
Tepound flat. o2o | oee eee 2, 619 5, 568 Hi | ee Cone 2, 530 2,996 14, 030 
1-pound tall...... 661, 838 | 287,314 | 657,918 | 479,629 | 722,692 | 877,457 |1,358, 405 | 5,045, 253 
Totaleess22%. 664, 633 | 290,918 | 663,859 | 479,946 | 724,115 | 906,747 |1,364,960 | 5,095,178 
Humpback, or pink: 
+-pound Alaiye SL. 13, 712 20, 822 2, 103 4,325 41, 491 91, 403 63, 557 237, 413 
i-powund' fat... -|-<-<- sa 3, 258 9, 286 3,508] 14,796 6,014 | 20, 215 57,077 
1-pound tall...... 1, 266, 426 |1, 348, 801 | 974,660 |1, 867, 683 |1, 681, 506 |2, 199, 559 |2, 355, 182 |11, 693, 817 
LEG illagss Spe eer 1, 280, 138 |1,372,881 | 986,049 |1,875, 516 |1, 737, 793 |2, 296,976 |2, 438, 954 |11, 988, 307 
King, or spring: 
3-pound flat...... 5,151 1, 585 3, 143 2, 404 2,617 12,973 6, 000 33, 873 
Teporaehts. aos) b ode 22x Sack < 2s - dea 4, 804 3,755 3, 804 5, 133 5, 267 22, 763 
1-pound tall...... 38, 166 32, 785 40, 092 82, 092 59, 452 43, 845 37, 959 334, 391 
Topsle.. 23... 0 43,317 | 34,370] 48,089] 88,251 65,873 | 61,951] 49,226} 391,027 
Red, or sockeye: ; . 
4-pound flat...... 28,024] . 29,041 53, 825 52, 033 81,565 | 124,309} 137,008 505, 805 
1-pound flat...... 16,242 | (11,735 | 64,671] 112,847| 86,395] 89,612] 151,864] 533,366 
1-pound tall...... 1,856,089 |1, 924, 461 |2,083, 147 |1, 765, 139 |1, 936,971 |2, 274, 460 |2, 244, 865 |14, 085, 132 
14-pound nominals|..-....2..|..0...ecce|eeceecense PEDO Wo sae cers Whe encsees cs feceeet eee 2 2, 293 
2Z-pound nomingls)). cf Fs ss2| cece ses aladee to ecaleee bs aay 6006 iets Sapa e osc mses 6, 006 
Total eases 1, 900, 355 |1, 965, 237 |2, 201, 643 |1, 932,312 |2, 110,937 |2, 488,381 |2, 533,737 |15, 132, 602 


Grand total. .../4, 054, 641 (3,739, 185 |4, 056, 653 |4, 500, 293 |4, 900, 627 |5, 947, 286 |6, 605, 835 |33, 804, 520 


a The number of cases shown has been put upon the common basis of forty-eigh t 1-pound cans per case. 


AVERAGE ANNUAL PRICE PER CASE OF Forty-E1GHT 1-pouND CaNns orf SaLmon, 1908 


To 1918. 
Product. 1908 | 1909 | 1910 |} 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 
Coho, or silver.......... $3.98 | $4.07 | $4.89 | $5.67 | $4.44 | $3.45 | $4.39 | $4.31 | $5.34 | $8.76 | $9.15 
Chum, or keta.......... 2.58 | 2.28] 3.04] 3.72} 2.37] 2.21 3.37 | 2.59 | 3.34] 6.14] 6.27 
Humpback, or pink....| 2.69] 2.40] 3.15] 3.94] 2.55] 2.58] 3.50] 2.78] 3.64] 6.44] 6.58 
King, or spring.........| 4.20] 4.32] 5.34] 6.48] 5.37] 4.04] 5.01] 4.63] 5.36] 10.40| 9.85 
Red, or sockeye......... 4.53] 5.30] 6.33] 5.45] 4.54] 5.58] 5.82] 6.04] 9.48] 9.44 


LOSSES AND DISASTERS IN THE SALMON-CANNING INDUSTRY. 


The most serious losses in the salmon-canning industry occurred in 
western Alaska and were occasioned by the unusual ice conditions 
which prevailed there until June. The ice floes in Bristol Bay were 
the direct cause of the loss of the ship Tacoma, 1,672 tons net, owned 
by the Alaska Packers Association and valued at $12,500, and of the 
ship W. B. Flint, 746 tons net, belonging to Libby, McNeill & Libby 
dial valued at $35,000. Part of the cargo of the latter vessel was 
also lost, having a value of $26,360. A number of other cannery 
vessels sustained minor injuries in the ice. The Bureau’s steamer 
Roosevelt extended aid to a number of cannery ships in distress in 
the ice and rescued 21 men from the Tacoma who had been encamped 
for some time on the ice after the ship sank. 
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Other losses in western Alaska consisted chiefly of miscellaneous 
fishing gear, small boats, supplies, and fish, and damages to buildings. 
The Everett Packing Co. at Herendeen Bay lost $6,000 worth of 
canned salmon, while its cannery buildings were damaged to the 
extent of $5,000. Libby, McNeill & Libby lost a scow load of sup- 
plies valued at $25,469 and a scow load of fresh salmon worth $14,239. 
Two small boats, valued at $1,275, and miscellaneous fishing gear, 
worth $9,454, constitute the remaining losses of the western district. 
The total losses in western Alaska amounted to $139,297, of which 
$106,277 was sustained by Libby, McNeill & Libby. 

The total losses in central Alaska aggregated $15,452, consisting 
of small boats, scows, skiffs, and a small quantity of fishing gear. 

In southeastern Alaska the two major losses were cannery tenders, 
one of which, the Jlwaco, 41 tons net, belonged to the Alaska Herring 
& Sardine Co. and was valued at $30,000; the other was owned by the 
F. C. Barnes Co. and was valued at $15,000. The other losses of the 
district were small boats valued at $6,225; fishing gear, $2,004; 
miscellaneous small buildings, $16,407, and fishery products $2,760. 
The losses in southeastern Alaska reached a total value of $72,396. 

Tn the salmon-canning industry of Alaska there occurred a loss of 
12 lives. In southeastern Alaska 1 fisherman was drowned and 4 
shoresmen were accidentally killed; in central Alaska, 2 fishermen 
were drowned, while 1 shoresman was accidentally killed; in western 
Alaska, 1 fisherman was drowned and 3 shoresmen killed. 

No disastrous fires occurred during the year, and had it not been 
for the extraordinary conditions on Bristol Bay the losses in the 
salmon-canning industry would have been extremely small. As it 
was, the losses reported for the whole of Alaska amounted to $227,145. 


MILD CURING OF SALMON. 


The mild-cured salmon industry in Alaska shows a slight increase 
in production in 1918 over that of 1917. ‘The pack in 1918 was 3,948 
tierces as compared with 3,563 in 1917; all but 40 tierces of the 1918 
pack came from southeastern Alaska. 

The total number of mild-curers was 17, of which the operations of 
10 were incidental to other business, chiefly salmon canning. ‘Those 
whose business was primarily mild curing are as follows: 


" i ire = 

: : ort Alexander. 

Pacific Mild Cure Co....... eee ee ae ae Port Conclusion. 
Three floating plants. 

Southern Alaska -CamnitieGoree ooo... aon eee ee ae Fanshaw. 

Vendsyssel Packing Oo/(ne:)O!... 22). . 2UURe ee eee ee he 

Columbia & Northern Fishing & Packing Co..........---.----- rangell 

Hi, . Rid DHOMIDSODs det APR etre Oe isl ce moh tee aoe ee Ketchikan. 

Panams Pacifie Commercial Vos... s 20 ss. - tant nap eee Sitka Hot Springs. 

SB Natl oe ea eee os oan eee eee Floating plant. 


Minor losses of buildings and wharves valued at $8,000 and fishing 
gear valued at $4,000 occurred in connection with the mild-cure 
industry in southeastern Alaska. 
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INVESTMENT IN THE SALMON Minp-curRING INDUSTRY oF SOUTHEAST ALASKA IN 1918. 


Num- Num- 
Items. Sa Value. Items. ae Value. 
HRRAES He cna Seals nee ae sma 12 $87,294 || Gear: 

Operating capital. .........-.-.--|.s--..- 579, 295 SSIES | PUISO. . 26-2. .7 5 ace 3 $2, 850 

Vessels: Fathonis ...522 00. .2. 00.2 64100) EE Bes 

Power vessels over 5 tons.... 19 82,505 a etdes, NeaCh ec See 5 2,450 

Net tonnage... 2982 Poo cbe oe WaunOmMsssa26 soo. sees AGONE See oe 

BarPOS: <4 Sac che 3 4 8, 882 ————— 

et tonnage..........-.- 202 Enact soe lite ley a pee eee (aes 2 786, 342 
Launches under 5 tons....-..- 4 2,674 
Boats, sail and row.......... 30 2,392 
Lighters and scows......-..- 3 18, 000 


Persons ENGAGED IN THE SALMON Miup-curING INDUSTRY OF SOUTHEAST ALASKA 


IN 1918. 

Occupations and races. Number. Occupations and races. Number. 

Fishermen: Shoresmen—Continued. 
SVOS ee tet acai Sfasc a crane adetinwse 268 JAPRNOSO PI. occa 8. ee <eeeae eee ne 1 
IN EDS Meee EE a aiciz a ctawsie acme qiatare cram 30 oo 
Totals <2: 222s SO eae 97 
APE Ta eet i = i a a ye 298 ———— 
Transporters: "Whites. 352.502 -.->--4~ 66 
Shoresmen: 35S SSS 
NVURETOS he coe Yew ooo eee oo oeeeceea: 88 Grandtotalls622¢ 5.9.85 5.6 eee 461 

IND RY SS ee i ee en 8 


Propucts OF THE SALMON Miup-curinG INDUSTRY IN 1918. 


Species. Tierces. | Pounds. | Value. 

Southeast Alaska: 
CHO gUN OnMeC Ret 55252 O55 ot ae netoae bere ae es eccost sass anaes ace 171 136, 800 $16, 017 
Perrin aa nace eee 38 See NOPE ne Se See SMES OLN ce ND | 3,733 | 2,986,400] 590,402 
ROOST ar naman: sloceces toe stetecsestwoscecs os cmces tenes esos. 4 3, 2 332 
Stal ert no ook rae Sac eae wt ses noe Ree etme ae eno Maaeies e 3,908 | 3,126,400} 606,751 
Central Alaskan icinpisalmon: £22 35 Foo so Sot cnt ecee ce sesccceceecenees 40 32, 000 1, 200 
aS CT SS en eee oo, ee ae 3,948 | 3,158,400 | 607,951 


SALMON PICKLING. 


Notwithstanding the larger number of salmon used in the canning 
industry in 1918, there was a material advance in the production cf 
pickled salmon, represented principally by the larger operations of the 
companies eaters in salmon canning in western Alaska. The num- 
ber of salteries decreased, but the investment in the salmon-pickling 
industry was considerably larger thanin 1917. The decrease in plants 
was due to their conversion into canneries and in some instances 
to the reclassification of establishments by reason of increased 
activities along other lines. 

Out of a total of 27 salteries, as compared with 37 in 1917, south- 
eastern Alaska is credited with 7, a decline of 6; central Alaska with 9, 
a decrease of 2, and western Alaska with 11, a falling off of 2. Thisis 
a decrease of .10 salteries for Alaska as a whole. ‘The investment in 
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1918 was $1,362,957, as against $862,399 in 1917, an increase of 
$500,558. The number of persons employed increased from 509 
in 1917 to 815 in 1918. 

Alaska produced 56,890 barrels of pickled salmon in 1918, as against 
36,390 barrels in 1917. The value of the pack was $1,079,881, an 
increase over 1917 of $489,384. 

The following operators put up considerable quantities of pickled 
salmon, though in some instances such work was incidental to other 
more important activities,in which event the latter would govern 
the classification of the plant elsewhere in this report: 


Southeastern Alaska: 


Bearclate (Packme Cpe. 22... cacao « he en enna Port Beauclare. 

Hp Berean ast. Sere. oi Bee ee os See ee ean ee eee Ketchikan. 

Columbia & Northern Fishing & Packing Co............--..--- Wrangell. 

istusua Packing Oe. 2.20 5c 26:5 JeEe TRE LAHORE NET Lisianski Strait. 

southern Alaska Canning Go. 2.226. - << finns wae eee ee Fanshaw. 

Wendsyesel Packgnee Oo: fff 9s0 SiS oe Se ee eee Tyee. 

W4d, Barrington te sali eaits hk. 22.00) Meee Pe See Wrangell. 

Republic Wisheries'\Co....3) e725. 2 22307. ese See ee Tebenkoff Bay. 

POMS PISBOTICS OOS 655 oe Soe tae ale ee i eee Ketchikan. 

Central Alaska: 

Northern Fisheries (ines yis 2220 oe dees eee eee eis ee Kodiak. 

Alaska, Codfish:Co-tuuec! eo ee a, Se eee ee eee Unga. 

Obi Fish & Packing Gog. +3. tue Stage ety eae? pe Sheep Point. 

Port Graving Hasnine We. a oct oe Dine ao Set ts See ats ee 

: : rzinski Bay. 

Shumagin Packing Co Se A ge ae Pe eat pany, eg ge ans ee edie” geet ey {sous Harbor. 

Kachemak Saltery ‘&'Canning Co:: 2.2! S200 22.5 22 Se Swanson Creek. 

Wick. Saeed cece ee ens Paes as teehee. Be eee Uyak. 

Western Alaska: 

vie S25 0 TCO 0 mM ee aa PNRM acs Ra, Ae Kvichak. 

PIS SHIM OOO es oo Poses SL, Chaos See ae eee Dutch Harbor. 
Kviehak 

er vichak. 

Alaska Packers Associaiion:: 266.821. 220 een st eon sabes Neienele 
Nushagak. 

Drisinl Bay Packing: Coatio. £09: cere ot ee ae Koggiung. 

Golden Gate. Salmon 0034.5 2c 2 6 8 Se eer Kvichak. 
Igushik. 

Thy. Neer) te Wy ee een. eee ee on ae Koggiung. 
Lockanok. 

Naknek Packing Got 122. 28124552. 5 Sh cca wis road hee Naknek. 

Peter M. Nelsen 5...4.0.. dietnicto cele nite st Eee etn Kvichak. 

Bed Salmon Cnannane 00s. 8 Seen. - ho alnee ood ne ie Ugashik. 


The only reported losses of property and products in the salmon- 
pickling industry occurred in central and western Alaska and aggre- 
gated $100,548. The losses in the central district were boats valued 
at $10,370; buildings and wharves, $900; fishing gear, $6,878; and 
pickled salmon, $4,000; or a total of $22,148. All the losses in the 
western district were sustained by Peter M. Nelson at the Kvichak 
saltery, and consisted of 3,300 barrels of pickled salmon, valued at 
$75,900, and damages to the wharf of $2,500. 


ee 
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INVESTMENT IN THE SALMON-PicKLING INDUSTRY IN 1918. 
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Items. Rausheert Central Alaska.| Western Alaska. Total. 
No. | Value.| No. | Value No Value. No Value 
SLES es oe RUE OE Seed Te yo 7 | $67,190 9 | $96, 670 11 | $106,719 27 | $270,579 
Operating capital::-. 2222 2scssee|eee cca 132,817 |--.-.-- 227,063 |.---.-- 301196) |sasoeee 661, 076 
Vessels: 
Power vessels over 5 tons...-..-. 7 | 44,500 14] 74,750 2 20, 500 23 139, 750 
Net tonnage 2. o.2 2.022255: 136) |eeee- OU fee eee 7) i epee ae Bit Seen 
AT Sd Sin nid ate hrat ta] Sams ok lees tak acte|eee tate sh Sates Set 6] 117,000 6 117,000 
INGE OUMAMCRES 0 one sees) ar acne pe ne eae tee da ae G60) |- coe L,GG0uRse oaeeee. 
Launches under 5 tons........- 6} 4,500 10} 10,786 0} 15,350 30, 636 
Boats, sailand row-.-..----.-.- 35 6, 873 89 7,251 65 13, 460 189 27, 584 
Lighters and scows......-.--.-- 4 1, 200 17} 10,900 8 7,000 29 19, 100 
é Pils GEE Fe oo vase se S| S48 --lar'e ewes 2] 1,300 1 2,000 3 3,300 
ear: 
JSC eu le be 1a egeties t= Rak ee ati Sees 8 2,162 37 | 11,125 11 750 56 14,037 
MAGHONISS:S ces os. do - aise 58S leas. . yu D204 | cee. 222 DOT Weve 2. fae 3B ODs he -EE A < 
IPUISOSEINES =. cot cc cne ts acne 55s 8 5, 600 Bek; OOO secs ol eee ee 13 15, 600 
Bathoms..o2s.22¢) . 22222 Pt | eee “Stel RES Peeps 88 8 ba S SOO PL QIOA series 
RTE U Sees trcrainta ea aaiaipale atm = 3 538 1 5, 060 79 8,489 173 14, 087 
Cen ttt hae a be See S854. aateet D795 N A Ls 6,555 |.......-.- “Par alia Sele 
Pound nets, driven............. 1 100 PAS | AO ee Me ea 27 35, 200 
Pound nets, floating............ Hy ge Bool aS EE ae as Speers Acree ka 2 12,826 
MGINOS Sak as. See a ke ee 27 675 0 27 37 702 
DIP GOUS* sana t5202 5-0 Josensa|ss<'2 o32| ee Sean's 52 1 ct) eres eee Ree 52 1, 480 
7) Sees gare Neue 278-306: 12 «5.2 492,160 |....... 502,491 |......- 1,362, 957 
PERSONS ENGAGED IN THE SALMON-PICKLING INDUSTRY IN 1918. 
Occupations and races. erway yee ee eReNe Total 
Fishermen: 
NITES ees soscmaateas coe coed teaccecce tabs cee teeters 35 119 72 226 
IN DER ae Rte eee: EEE SOP HOE SES SHE SPEA a aSreee 12 34 66 112 
WGHOISE os masts tak eed Soot tes aeale Soe ea riceet al aseo eran e son 7) ee Oe a 2 
LMS) Rl a ast Sn Rees Sen 3 reer 47 155 138 340 
Shoresmen: 
AWE E SS ee ne bk a et dl aa Raa Ee 74 174 62 310 
ITAL DS ye phe ot eee Sea te Sey gt a en ce a 8 56 25 89 
ROG ee Seas Oa Bee ec eee eee See 1 17 21 39 
Mentklen sete aes en cont ante te = ans eee 83 247 108 438 
Transporters: Zz 
MUGS Ese serse sa cet wears socio nci anne case seeeaseek 3 19 « 29 
IN ENN SS oe ae oe ee ee a ee a ee 5 2 7 
OU OTA ae senate oie on Compan e ee cbs ms quce Pete wad aeonaene Pee eae 1 
WOtMess cee samncreh foc edc oaistedaoelesus aceee aeleee 3 25 9 37 
Grangiotal? oss cece secs costo ce eae eee 133 427 255 815 
BaRRELS@ or SALMON PICKLED IN 1918, By SPECcIEs. 
Product Southeast | Central Alaska. | Western Alaska Total 
5 Alaska. : 3 : 
No. | Value. No. Value. No. Value. No. Value 
Coho, or silver......... Shwarslamece 1,784 | $33,739 574 | $10,759 143 | $2,654] 2,501 $47, 152 
COHD POMiCs Sch eaemessckceceae sen 10 ine (| (he 3) 8 Sl | | SE 10 180 
(Cabo backss.2.00 Saoo-.scesss sess 8 80 1 2 eee ne ae te 9 100 
entnOr Ketd-=o22-.0-0--205 sce: 2,012 | 28,326] 3,833] 52,954 235 3,598 | 6,080 84,878 
Humpback, or pink.............. 5,249 | 78,778] 6,044 | 93,207 680} 10,505 | 11,973 182, 490 
Hip pack Meliss. .2: =.-.2-2.-. i|o-n2=-|>>-uen-25 26 He DASE oe ec ae 2228 26 650 
Kane OFapeing:s................- 94] 1,593 57] 1,220 146] 4,832 297 7, 645 
Red, er s0ckeyeu..2..2...+...---- 190] 3,449] 4,731 | 90,316 | 31,056 | 662,426 | 35,977] 756,191 
gsfel1o(2). NS | D4 Ake ee a I Dl RRR Oss |e, Cs ee 17 595 17 
yi $8 tan oa 9,347 | 146,145 | 15, 266 | 249,126 | 32,277 | 684,610 | 56,890 | 1,079, 881 


a Barrels holding 200 pounds of fish. 
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SALMON FREEZING. 


The entire output of frozen salmon shipped from Alaska in 1918 
was prepared in the southeastern district at eight freezing plants, 
five of which were operated in connection with other fishery enter- 
prises. Those engaged in freezing salmon were as follows: 


Henry Goemaere. .....3. suse ee). hk. 250 1k ee Washington Bay. 
Juneau Cold Storage Co.................-..-- 22 agen Seeks eee Juneau. 

Booth Winherion(g..0 Great w en.) <n. hole oe acu eeeee e e Sitka. 

Columbia & Northern Fishing & Packing Co.............--.------- Wrangell. 
abby, MeNeli ge tisiines neo eee Ae ee eee Taku Harbor. 
New Hagland PiahiGo.t., -.. lupe ces sp se+. daeeses doe doen ceeeecel Ketchikan. 
National Independent Fisheries'Co. . 6... ie aie sees ceive te caw Ketchikan. 
rods (hiaBeMbe gh. 6 nck os wha oy Aca chee Ale Bb ee os eee Ketchikan. 


In 1918 the production of frozen salmon was 1,877,922 pounds, 
valued at $170,864, being an increase over the output of 1917 of 
595,740 pounds and $89,290 in value. 


INVESTMENT IN THE FROZEN-SALMON INDUSTRY IN ALASKA IN 1918. 


Items. Number.| Value. 
Hreezing plantass. 200.252 Se es! Be A or a ee ee 3 $44,931 
Operatingicaprigl es Sata cs eee ee eee ee hie 2) WN Sd Sia ea OF) eae = 57, 287 
Larnchestanden Sons sages sce mec ee oer eee ne ae oe roe ne cee ee 5 13,374 
‘Boats: ‘sailand rows. Ge ese aoe ese et eee) Se eh oA abe eee 10 455 
Diphitersipnd Seow sess ds Ao ooh cet no bee epee ae hte oe ckncke cos Uoeee cs tees en 1 150 
ear: 

esol seiiesi(4o0 fathoms) wrcac.cdscestesoewie se ees cess Cee oe So aE EE 6 2, 400 

(EAT a(R CTE CHA 1) a i le i SS Reise ee ae ee Seer t? 1 1,500 
GHEERELS | Unb Mab OMis oe 3 co abo o Se caemce ce oe eect tiene aes Oe eee 21 1,575 
PROHTIG ICES FOTEV OU. eGo oe. on Su oS aes Soe ene nana ae Deas SN tee 1 2,500 

A Ko) i Caen Se Ss en Hea ain Seat her eek mete te ee ane ee 124,172 


PERSONS ENGAGED IN THE FROZEN-SALMON INDUSTRY IN 1918. 


Occupations and races. Number. 
Fishermen: 

WHIGES SS fe 5 6. oP is Sat d es ee a OS 2 x 5 ote eee Se SEE eo 34 
INSiiVests>.. Sess eon oc Oe SR nee 2 a oes args oy tea 10 

SHGPESMON Cy HILGs 1. eee aes cee ee ISR = — nm circle use TEs oe es eee ee 
EATISDOLLOESS WWW LLOS 2s Pe Bere sot ee ae ecm a ss xno dame pone ee icete eee nse een eee 4 
SOUL eet sins) Seen S: akc Oe 7 x cls wo eas het ee eee ee 50 

PRopvUcTS OF THE FROZEN-SALMON INDUSTRY IN 1918. 
Species. Pounds. | Value. 

Cohosalimon.. -20. 3309, eet Se hth ee Be 458, 858 $39, 487 
Chtomnisalmones.5. 0 t Seok « pecc came see rete et ee Se eee 288, 786 27,108 
Humpback salmon .f 2... .c.ckdseoree eee eeeeetees cos Oe eee 272, 850 9,479 
KanPisalmon® ©... sisdceeun cet Sane oe eee cea ee ees 110 Shs Coane 709, 185 81,777 
Redisalmon. 0.20.1 24 8... 4. See Eee Se ee | et Re eee 148, 243 13, 013 
Pitals $e... - Sen sche en deca eeee Pa... deena wees ee ert 1,877,922 | 170, 864 


tes Gee ~* .- 
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FRESH-SALMON TRADE, 


The fresh-salmon industry in Alaska in 1918 made some advance 
over that of 1917. Available statistics indicate that 4,260,915 pounds 
valued at $336,576 were shipped from the Territory in 1918. Pro- 
duction thus increased this year 701,130 pounds, while there was a 
gain in value of $32,528. To these figures should be added a rea- 
sonable quantity of salmon to cover the consumption of these fish in 
Alaska. By reason of the fewer boats engaged in the commerce 
of Alaska in 1918 and the reduced population of the Territory, it 
would be fair to estimate that approximately 500,000 pounds of 
salmon of all species, valued at $50,000, were consumed locally in 
Alaska, or considerably less than the estimate for 1917. 

The principal shippers of fresh salmon were as follows: 


Columbia & Northern Fishing & Packing Co.........-....--------- Wrangell. 
. . . Ketchikan. 
National Independent Fisheries Co... 22.2 ..0.- 2 tf s0022--2.--2-.- { acne 
Port Conclusion. 
Pemereie eile: Curd CO... ics a 2s atone wu ee oe ns rs atts asad sweet Waterfall. 
Port Alexander. 
a 
: : ouglas. 
Ripley Fish Co......---222++++00002eeeeeceeeeeeescseeeeeseseees Wrangell: 
Ketchikan. 
oe ca a na re a ae Se enn ia epi nin ese ine nen Ketchikan. 
CLS Ter fhe Sis 5 5 wali fet lemme ee al pea pale kaos meer apse a aes Ste Ea Scow Bay. 
MeMAR ROO sarees Serta eee e SO SSS eee es 5s POE TTT Ketchikan. 
Bane Pantine d Packing Co. ooo: - cenepkme eaeirerais <= <2 si 6's Ketchikan. 


INVESTMENT IN THE FRESH-SALMON TRADE OF ALASKA IN 1918. 


Items. ome Value. Items. ca Value, 
Operating capital!. 2. \02522.5.2-|46s5225 $35, 965 || Seines, haul (100 fathoms)... ...- 1 $100 
Wares Paldlsc 52 ssac sesercsescsenheeeee 15, 848 || Gill nets (140fathoms).......... 4 200 
IPaNCHOS © See esa e oka 4 28,400 || Pound nets, driven............-.- 2 33, 876 
EIRP LS eels Store ic eee crate uio™ 7 250 ee 
SCOWSi = co senb <5 6 son ee eee i 50 Oa es see cdo Soc: sein sel ae 114, 689 


PERSONS ENGAGED IN THE FRESH-SALMON TRADE OF ALASKA IN 1918. 


Occupations and races. Number. 

INHETTEn EWES a oon a See Sa eR ph eo ae 18 
Shoresmen=Wrnites- =. $322 2532223355242 1552 ere tenes b ds blnedtentan le 13 
EPTATISPOLCOIS WRILOS 3 255.32’ owiace Soscee - Seen ae ee PER EDD ou Coens ecetedd cane cecedeueecees 14 
OPA tathna scene dorcadstseatet ast ase ee ences (Ae ss sks wis ak ss sass ade e 45 


Propucts oF THE FRESH-SALMON TRADE oF ALASKA IN 1918. 


Species. Pounds. Value. Species. Pounds. | Value. 
Southeast Alaska: Central Alaska: 
@ehossimon....-.::...- 824,810 | $40,795 Coho salmon.....-.-.-- 600 $60 
Chyam salmon. .--. - - - - 448, 332 13, 813 Chum salmon.......-... , 960 15 
Humpback salmon...... 546, 069 24, 430 Red salmon...........-. 28, 750 511 
King salmon............ 2,111,938 | 231,619 _—$<—<$< << _| 
Red'sahwton- ste sees. ° 298, 856 25, 333 DOtal. Beene cece 30, 910 586 


THAR ae ct ee 4,230,005 | 335,990 Grand total.........- 4,260,915 | 336,576 
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DRY SALTING OF SALMON. 


The dry salting of salmon in Alaska is a business of comparatively 
slight importance, being limited to the activities of a few operators in 
southeastern and western Alaska. In the southeastern district the 
F. C. Barnes Co., at Lake Bay, dry salted a small quantity of coho 
salmon, and A. H. Humphries, operating a floating plant, prepared in 
like manner a few thousand pounds of humpback salmon. In the 
western district the Kuskokwim Fishing & Transportation Co., at 
Apokak, dry salted a considerable quantity of coho, chum, king, and 
red salmon, and the Carlisle Packing Co., at Andreafski, similarly 
prepared a limited quantity of cohos and chums. west 


INVESTMENT IN THE Dry-Sattine SALMON BuSsINESS IN ALASKA IN 1918. 


e Jum- 
Items. yu Value. Items. Spe Value, 

Plants... tie hentciee ee 2.5. ce coe ee $10, 000°|| Barges... 2... as ease eee eee 1 $2, 000 
Operating’ capital <4. 2. ge0-5 feces = 15,000 || Purse seines (140 fathoms)....._. 1 5,000 
"Wares pads 02M Sao eas Tee aoe 16,760 || Gill nets (1,560 fathoms)........- 39 4,000 
Lannches £8082 824-2. te 2 1,750 SS SANEREREEDET 
Row boats: etossoh s+ ooo cee se 17 895 Total. 3.2. .cssendcccss os eoel eee 58, 345 
SeOWS ns aqacy- Sa. eet bos te piaee as 1 3,000 


Prrsons ENGAGED IN THE Dry-Sattinec SALMON BusInEss In 1918, 


Occupations and races. : Number. 
Fishermen: 

SUV FED OS 2 ef ats mmsm mies cusses mre me normal ny St cece Rr ae ea 22 
INGUVESccccadcfc secs cena nadarden cs easubenip pss 6 cane SacReees cee eo ene EE ene ee 47 
MOU: 26d. spaces dacs aces sbete teen aaee tee ee are oe oe eee) Bee 69 

Phoresmens ‘W Hites. <2... cob oc oa ce See ee oo NE Ee 
‘Transporters: Whites. .2s.5 oes ee ee ae geese chee ewaek » osc eeR Gee ee oe eee ee 3 
Grand total... .. 202. c eee ee ees ses TERE te Bt Jide cae Sele nee. Soe se ga eee 76 


PrRopucts oF THE Dry-SAaLTING SALMON BUSINESS IN ALASKA IN 1918. 


Species. : Pounds. | Value. 
Southeast Alaska: 
CenOSAUNON Ko Pern cn nce d seuetee et anen ote: 1s sca keke eee R eee ee Eee ee ee 3, 000 00 
Pimp back salmon? - see ec sitsscces sat sc a= <2 cs ssce econ cteeeet ote ee oneree 15, 600 1,170 
p80) TE eo SES a nN oI Oe ct 18, 600 1,470 
Western Alaska: 
Coho Salmon. 2. 3-32 -cnescsnnlens a2 ccccan ++ ssc e060 25 See eee 312, 560 30, 916 
Chums Salinion oe aan rahe Soe ac boos Sa eee 95, 085 8, 193 
King salmon -<ecjccswsnctctewos sees etew es 26 ow te cee eee eee 61, 845 4, 366 
Bed salmon: «joo cs Cacs toto eoee sees vas see. od le ce et see Ree eee eee 28, 885 2,599 
gt, epee ec 8 se el ea RR RRS PRE | 498,375 | 46,074 
AG fpiaed opal 2s becceec Ete pce ages oan cc uap-ot-nccecae ee 516,975 | 47,544 


DRYING AND SMOKING OF SALMON. 


As a commercial undertaking the drying and smoking of salmon 
for export appears to have been discontinued. It is noted elsewhere 
in this report, however, that a considerable quantity of salmon was 
dried by the whites and natives of the Yukon Riverregion. A conser- 


U. S. B. F.—Doc. 872. PLATE IV. 


NATIVE METHOD OF CURING SALMON, YUKON RIVER, 1918. 


FISHERY INDUSTRIES. 57 


vative estimate indicates that 500,000 pounds of coho, 500,000 pounds 
of chum, and 400,000 pounds of king salmon were dried for use in the 
interior of Alaska, thus making a total of 1,400,000 pounds, valued at 
$140,000. This product is used chiefly as food for the natives and 
their dogs. 

According to careful estimates, the investment in this business con- 
sists of 393 fish wheels, valued at $19,650, and 130 gill nets, aggregat- 
ing 3,250 fathoms, valued at $6,500, or a total of $26,150. 


SALMON BY-PRODUCTS. 


The utilization of offal and other waste material at the salmon 
canneries in Alaska in the manufacture of oil, fish meal, and fer- 
tilizer was carried on by the Fish Canners By-Products Co., at 
Ward Cove, and the Pacific American Fisheries, at Excursion Inlet 
and Ikatan, the latter plant being new in 1918. 

The industry shows an investment in 1918 of $109,782, which is 
an increase of $1,629 over 1917. Employment was given to 20 men, 
45 less than the number employed in 1917. The value of the products 
was $40,047, as compared with $61,873 in 1917. This decline is 
due chiefly to the lessened production of oil, the falling off bemg 
20,526 gallons. 


Ovutrut or By-Propucts INDUSTRY IN ALASKA IN 1918. 


Items. Quantity.| Value. 
a ee a ee ace me oe na ie eee ere cee nein wa tertnaiomre! gallons... 4,624 $4, 624 
LHI Se Ee A SE SRE eA eo eer aoeee poeeca, esece oe socoece tons... 684 35, 423 


TEST pao ae ae a gr een Ae Alpi tia bak ME 2 PEL oo A Pa a 40,047 


HALIBUT FISHERY. 


For many years the halibut fishery has been second in importance 
to the salmon industry. In 1918, however, the great activity in 
the herring fishery placed it next in importance to the salmon, thus 
pee the halibut in third place. A great increase occurred in the 

erring industry, while the halibut fishery showed but a slight 
increase. 

The total catch of halibut from Pacific waters in 1918 was con- 
siderably less than that of the previous year, due chiefly to with- 
drawals of men and vessels on account of the war. There is a slight 
increase, however, in the figures compiled by the Bureau in respect 
to the yield of halibut from the Alaskan banks. Because of diffi- 
culties mm securing statistical information as to the exact source of 
the halibut catches, it has been necessary to make certain estimates 
in respect to investment and production credited to Alaska. It is 
believed, however, that the figures are so nearly correct as to be 
acceptable for all practical purposes. 

At a number of, sessions of the Canadian-American Fishery Con- 
ference consideration was given the halibut fishery of the Pacific 
coast and Alaska. Details in respect thereto appear on page 21 
in this report. 


58 ALASKA FISHERIES AND FUR INDUSTRIES IN 1918. 


STATISTICAL SUMMARY. 


The halibut industry in Alaska shows an investment of $2,594,292 
in 1918 as compared with $2,200,987 in 1917, an increase of $393,305, 
which amount is due to the enhanced value of all vessels on account 
of war conditions. The number of persons employed was 1,186, an 
increase of 277 over the number reported in 1917. The products 
of this fishery totaled 13,869,706 pounds of halibut, valued at 
$1,667,686. This is an increase of 716,295 pounds over the produc- 
tion of 1917, while the value of products increased $547,460. 

The principal operators in the halibut industry were the Booth 
Fisheries Co., at Sitka; Glacier Fish Co., at Scow Bay; Marathon 
Fishing & Packing Co., at Petre he where the barge Amelia was 
used as a floating plant; National Independent Fisheries Co., at 
Juneau and Ketchikan; New England Fish Co., at Ketchikan; Ripley 
Fish Co., at Douglas, Ketchikan, Petersburg, and Wrangell; 1Z 
ae fo, at Ketchikan; and the San Juan Fishing & Packing Co., at 

eward. 


INVESTMENT IN THE ALASKA HALIBUT FISHERY IN 1918. 


Items. — Value. Items. Nae Value. 
Fishing vessels: Fishing vessels—Continued. 
Steamer and gas-............ 118 |$1, 536, 100 Dories and scowS...........- 264 $16, 850 
WOnWale.onaae=sssasse== DOO aataesoeees Fishing a3 pao wseteveteralereec 91 
MOMIICNOS Seewe dace caccecen’ 4 4 4,300 || Shore and fixed property --......|.--..-- 292, 132 
CORT hais2 5 Fa 700, 000 ———_|___—_—— 
otalicc jccanr an nea cise | peers 2,594, 292 


Races. Number. 


Wiltes 22 solces codun os cca ween Toe eee eee cre enn ee eae ee eee 1,183 
Natives an. oc s0sd scons fics cen weem aaeesetta de cect epter pene se aap ieienaeo chee quae adean as eeEeed= 3 
MNotal-ivee.-4-cavts. ob. . MOA. AGS. REE ee 1,186 
Propucts oF THE ALASKA HatispuT FIsHERY IN 1918. 
Products. Pounds. Value. 

- SWresh (inCliGarie OCS) trae sis sac ccnc one oa eeeas bane ne aoe ee eee eens 10,491,777 $1,315, 985 
Brozen 7 20. 20 tre bcc sc ee SEE Ste Rae. Alc seem eenoe awe 3,337, 529 348, 866 
Dry Salted <noseaeus cewaesd-=n- dokic dewdac tint aveddtssaeavactcestept acer same 40, 400 2, 835 

Total. 520i... Slee eens Bde ee AS 13, 869, 706 1, 667, 686 


COD FISHERY. 


The cod fishery of Alaska maintains a remarkably uniform produc- 
tion year after year. Approximately two-thirds of the catch of cod 
is made in Bering Sea, while the remainder is taken chiefly off the 
southern shore of the Alaska Peninsula. The fleet of vessels annually 
visiting the cod banks of western Alaska changes but little as the 
seasons pass. In 1918 the.catch in Bering Sea was somewhat less — 
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than in 1917, but the shore-station catch during the winter was, in 
round numbers, 1,000,000 pounds more than in the 1917 season, 
which was sufficient to offset the shortage in the vessel fishing. 

The demand for cod was strong throughout the year in this coun- 
try, leaving only a small quantity available for export. The condi- 
tion of the baited was such that several hundred tons of Japanese- 
caught cod were landed at San Francisco. 


VESSEL FISHERY. 


No changes are noted in the companies engaged in the vessel cod 
fishery of Alaska in 1918 or in the total number of vessels in the cod 
fleet. Some of the vessels which have been listed for years as being 
engaged in this fishery do not appear in the present fleet, as they 
were employed in the trans-Pacific commerce, where under present 
conditions high charter rates are obtainable. Other vessels, however, 
were added to the fleet to take the place of those operating in the 
offshore trade. The Galilee, owned by the Union Fish Co., returned 
from a voyage to foreign waters in time to sail for Bering Sea on April 
26 under charter to the Northern Fisheries (Inc.). The S. N. Castle 
(464 tons net), belonging to the Alaska Codfish Co., and the Fanny 
Dutard (252 tons net), owned by J. A. Matheson, were engaged in 
foreign commerce during the year and did not go to Alaska. The 
Vega (223 tons net), operated by the Union Fish Co. in 1917 on a 
fishing voyage to Alaska, was sold in the fall of that year. The Union 
Fish Co. increased its fleet by the addition of two vessels, the Beulah 
and the Louise, of 339 and 328 tons net, respectively. The Alaska 
Codfish Co. sent three power schooners to Alaska for work in con- 
nection with the shore stations, the Alasco I (23 tons net), Alasco II 
(5 tons net), and the Alasco III (8 tons net). Each made the voyage 
from San Francisco to Alaska under its own power in from 15 to 20 
days, a remarkable achievement for such small vessels. 


ALASKA Cop FLEET IN 1918. 


Names. Rig. t as Operators. 
City of Papeete......... Schooner-es. 3 -4555 370 | Alaska Codfish Co., San Francisco, Calif. 
Glendaleity. 23585220) ise 23 Gouvas 2 aes 281 Do. 
NENA ea cersck esses lalseees dosse ts, et 266 Do 
Maweemasesssii i. ja5l<0- 30 GO zs ee cnusee es 392 Do. 
IAVASCO TSS . tact aon ce et se Power schooner..... 23 Do. 
ASCO Looe we ve d= Sete | moses dounsace ke 5 Do. 
2: EA 3 6(o 0 0 eee ee ee ee doiss .£.2 5381 8 Do. 
LAVAL D Tg ie fie fre a Schooner *e= 2.2252 327 | J. A. Matheson, Anacortes, Wash. 
NCCE Eos. Jos eos oS 32 Power schooner..... 15 | Northern Fisheries (Inc.), Anacortes, Wash, 
WANG Chee ie Socice a a's ea shotiae Qesecsoocceeeca 10 Do. 
Charles Brown......... Schooner=o... 245.22 64 Do. 
DHE ha nt RS a do.:.- SA REe 235 | Pacific Coast Codfish Co., Seattle, Wash. ~ 
Charles R. Wilson......|....- GOs skuseneseceee 328 Do. 
Maid of Orleans........|....- GO ssictees segeeses 171 Do. 
ae ee ee dOisenaarssce se: 220 | Robinson Fisheries Co., Anacortes, Wash. 

iWrawonaeeese sere. AON WOvcaapccccseeme 431 0. 
Golden State........-... Power schooner. ..-. 223 | Union Fish Co., San Francisco, Calif. 
RepOOIte one nocd =< Schooner............ 324 Do. 

GYRE 8 a OR ee do LR ast oe 328 Do 
Lai as a Sa doze. settee 339 Do 
Such Se ae ee G0L2.cc-e eee 328 Do 
Marita Perosree rs. c[b i600 dott, tice Bes 14 Do 
EMAVCeeeae eee c.. Power schooner. ... 30 Do 
{Dpiitarey Pino ee Aa Se ce: (cee 10 Do 


aChartered to Northern Fisheries (Inc.) in 1918. 
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SHORE STATIONS. 


Four companies in southeastern Alaska handled small quantities 
of cod in connection with other fishery busimess, They were the 
Booth Fisheries Co., at Sitka; Libby, McNeill & Libby, at Taku Har- 
bor; New England Fish Co., at Ketchikan; and the Ripley Fish Co., 
at Douglas, Ketchic am: and Petersburg. In central Alaska there 
were 15 operators, the important ones pee te Alaska Codfish Co., 
with stations at Unga, Kelleys Rock, and Delarof Harbor on Unga 
Island, Companys Harbor and Murphys Cove on Sannak Island, Dora 
Harbor on Unimak Island, and one station on Nagai Island; Shuma- 
gin Packing Co., at Squaw Harbor on Unga Island; Northern Fish- 
eries (Inc.), at Kodiak; and the Union Fish Co., at Pirate Cove on 
Popof Island, Unga on Unga Island, Northwest Harbor on Heren- 
deen Island, Pavlof Harbor on Sannak Island, and Dora Harbor on 
Unimak Island. In western Alaska cod were put up incidentally at 
11 shore stations operated by companies engaged chiefly in other 
lines of fishery business. In this connection mention may be made 
of the Akutan Codfish Co., at Akutan; Nelson Lagoon Packing Co., 
at Nelson Lagoon; and the Unalaska Atkafish Co., at English Bay. 

The most notable development in the cod fisheries of central Alaska 
occurred at Kodiak, where the Northern Fisheries (Inc.) established 
a shore station and caused some local activity by bringing in a few 
experienced fishermen, whose success in fishing the adjacent waters 
was sufficient to induce several natives and white men residing at 
Kodiak to also engage in cod fishing. Operations were necessarily 
restricted to inland waters, as no suitable vessels were available for 
offshore work. 

There is a great difference in the quality of cod taken from the 
various localities in this region. Sycamore Bay produces the best 
and largest fish, but it is easily fished out—that is, there may be a 
month of good fishing followed by one when no fish can be taken, 
then in the next month the catch will again be better. This disap- 
pearance of the cod is not understood unless it is due to tempor 
exhaustion of the food supply. As the food is replenished the fish 
return. Some of the cod taken in this bay are equal in both size 
and quality to those caught in Bering Sea, individuals weighing 30 
pounds or more being secured. As a rule, however, cod from these 
inland waters are rather undersized, many being accepted only at 
half price by the company. 

A total of 2,336 cases of canned cod were packed by the Pacific 
American Fisheries at its Port Moller cannery and the Nelson Lagoon 
Packing Co. at Nelson Lagoon. 


STATISTICAL SUMMARY. 


The Alaska codfish industry shows an investment of $1,271,118 in 
1918, which is a decrease of $137,147 from the investment in 1917. 
A total of 697 persons were employed, as compared with 795 in 1917. 

This fishery produced a tota of 14,062,960 pounds of cod, valued 
at $957,184. This is an increase of 285,490 pounds in production 
and $212,208 in value. 
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INVESTMENT IN THE Cop FISHERY IN ALASKA IN 1918. 


Items. eer Value. Items i Value 
Value of shore stations..........|....--. $169, 952 || Vessels—Continued. 
Costof operations. +). ..5-5---. 40 Ae. 332, 743 Rowboats.....-..-.-.-...--- 483 $22, 395 
WWABES DIG Se unio. Fo tec pie rinns e Sk argae oe 430, 426 BUG Griversecty.: 2. ewtos SS 2 250 
Vessels: Gear: 
Power vessels over 5 tons..-- 11 94,364 Seines (341 fathoms)-......... 5 700 
Netitonnage.... 2.222824 yD. ee ne Gill nets (54 fathoms).....-- 2 90 
Launches under 5 tons....... 18 2,156 LONE oe, Sereaieet ee iccanae a 2,129 2, 242 
Sailing vessels.......---.---- 15 215, 800 —_———_ 
Net tonnage..........--. A, S80. |e sates c- {US Pie Sek S98 esas Bed Sees Se 1, 271,118 
Persons ENGAGED IN THE ALASKA Cop FIsHERyY IN 1918. 
Occupations and races. Number. Occupations and races. Number. 
Fishermen: Transporters: 
HLOSRELE £2 5-28 b 2-6 COS dass eee 474 MWVRICES sees cc ooset ec bthe chs seve 138 
BN EENOS otal a sista o apolas or ei sin a mine 50 NABI VeSvsscsee sence re oine Baie ko sees e 4 
OTA was jaeijcacdemciscaca =e 524 Woah sos oe sas- os ceneteee nee = 142 
_————SS=—=_=_= 
Shoresmen: Whites......-...-.--.---.-- 31 Grand total ceo 697 
Propucts or ALASKA Cop FisHEry In 1918. 
Products. Pounds. Value. Products. Pounds. | Value. 
Vessel catch: Canned: 
Dry salted cod.......-.-. 8,204,500 | $590,370 In 1-pound flats (2,336 
Biekledicod’. 32 53: --i5=- 996, 459 48,333 EASOS ae seem cee eee 112, 128 $14,175 
Tongues oa oe ae ae 17 5 600 ; —=—=—S> | ————— 
Frozen cod-.--.-- 2... 239, 138 6, 894 || Total: 
| Dry salted cod..-....-- 10, 902, 507 778,737 
yb 2 ee ee te 9, 457, 697 647,357 Pickled cod J a2c;--5> 4- 2, 650, 073 142, 200 
Shore-station catch: ——————— StOCKASH; = SIs. scssee =e: 38, 268 7,128 
Dry salted cod.........- 2, 698, 007 188, 367 onerips: oe tpS2 5. -bep- se 18,800 1,840 
WiCKIGW CU... 22-2. --=- 1, 653, 614 93, 867 Brozen Cod... ---asc.- a2 273, 326 10,312 
DBipckfishy.795.-S22 - 38, 268 7,128 Breshcod's. 2525.20. -- 67, 458 2,742 
OUPHOS ceisig soe <n s<5 Sa. ifs 80 Cantied 5.52 Fe si0< cinta ee 112, 128 14,175 
Frozen cod.......-.---- 34,188 3,418 Oil (50 gallons)...-----. 400 50 
Fresh cod < .,..4- <==; 67, 458 2,742 _—————— 
a HAT) Ae ES Seeeeer 14,062,960 | 957,184 
Totals. 23.2: SEES. 4,492,735 295, 602 


HERRING FISHERY. 


The Government was successful in its efforts to introduce the 
Scotch method of curing herring into Alaska in 1917. A compara- 
tively small pack was made, but the demonstrations of the method 
of cure under the immediate direction and supervision of Aug. H. D. 
Klie attracted considerable attention to the end that in 1918 several 

ackers were prepared to follow that method. In 1917 the market 
or Scotch-cured herring remained firm throughout the year. The 
Norwegian-cured product was not in the same demand and packers 
who employed that cure experienced some difficulty in disposing of 
their herring. 

Before operations began in 1918, Mr. Klie revised his published 
directions regarding the Scotch cure to suit conditions in Alaska 
and to stimulate more interest in that method. The Government 
continued the work it began in 1917 by again sending Assistant 
Clarence L. Anderson and Fishery Expert William P. Studdert to 
central Alaska to give instruction in curing and packing herring by 
the Scotch formula. During the summer they rendered valuable 

160695°—20-——21 
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assistance to the Ohm Fish & Packing Co., at Sheep Point, and to 
the Carlisle Packing Co., Franklin Packing Co., and Haynes Fisheries, 
all three plants being at Port Ashton or Sawmill Bay. Late in the 
year Mr. Studdert went to Halibut Cove, where some 15 operators 
were engaged in packing herring, three of whom, the Kachemak 
Saltery & Canning Co., the Alaska Sea Food Products Co., and 
Keith McCullough, were interested in and made considerable packs 
of Scotch-cured Lose 

When the 1918 pack began to arrive in Seattle, it was found that 
in several instances packers had been careless in their work, and that 
a faulty peodgs which could hardly be marketed was the result. 
This carelessness manifested itself in poor and loose packing, insuffi- 
cient salting, oversalting, and improper grading. Packers were 
therefore notified that herring branded as Scotch cured must meet 
certain known requirements in order to be acceptable to the trade 
and comply with the provisions of the pure food and drug act in 
regard to branding. Consideration is being given to an inspection 
service under Government auspices to pass upon the quality of herring 
landed at Seattle. 

The great expansion of the herring industry in Alaska as a direct 
consequence of the exploitation work of 1917 in introducing the 
Scotch cure extended also to the operations of packers who preferred 
to follow the Norwegian cure, as increased activities in the one direc- 
tion also stimulated production in the other. 

Herring fishing in southeastern Alaska and in the Prince William: 
Sound district of central Alaska is principally by means of purse 
seines. Fish of all sizes are thus taken. Since there are limitations 
upon the size of herring which may be pickled for food, it naturally 
follows that a considerable quantity of small fish are taken which can 
not be used and are therefore thrown away. _In the aggregate thou- 
sands of barrels of herring are thus destroyed. ‘Where herring are 
taken in purse seines it would seem that this loss is unavoidable 
unless they are impounded, thus enabling the removal and segregation, 
by gill netting in the pounds, of those of proper sizes for pickling. 
The small fish would pass through the nets and could be released 
after the larger ones are removed. The practicability of this manner 
of sorting herring has not been demonstrated successfully as yet, but 
experienced herring operators raise no special objection thereto 
where herring are held in bights or small coves. Herring are taken 
in Halibut Cove with gill nets. By using nets of proper mesh, the 
taking of small fish is reduced to a minimum. Probably very little 
waste occurs here as the herring are uniformly large in the locality. 


STATISTICAL SUMMARY. 


The herring industry of Alaska shows an investment of $1,802,817 
in 1918, as compared with $562,002 in 1917, or a gain of 220 per 
cent. The number of persons employed was 884, as compared with 
214 in 1917. The value of the products was $1,819,538, as against 
$767,729, an increase of $1,051,809 over 1917. This shows a material 
development of the herring fishery of Alaska. It is especially 
interesting to note that the chief product was the Scotch-cured 
herring, of which the equivalent of 38,977 full Scotch barrels, or 
9,744,175 pounds, was packed. The pack of Norwegian-cured 
herring exceeds all previous records, a total of 8,968,515 pounds, or 
the equivalent of 49,842 barrels, having been produced in 1918. 
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Losses in the herring industry were comparatively small. A launch 
valued at $8,000 and _a barge valued at $4,000 were lost by the 
Kachemak Saltery & Canning Co. Miscellaneous small boats, gear, 
and supplies, valued at $2,179, and herring products valued at 
$8,459, were also lost. The total losses were therefore $22,638. 


INVESTMENT IN THE HERRING FiIsHERY IN ALASKA IN 1918. 


Southeast Central Western 5 
Items. Alaska, Alaska, Alaska. Total. 


No, Value. No. Value. No. | Value.| No. Value. 


Plants operated .................... 9 | $238, 496 25 | $188, 008 2 | $6,800 36 | $433, 304 
Cee CUOVE en igs toes Soc eR ei BE ee ae 516, 993 |-...-.- BOG LS: |2 225-52 SONI ae 913, 893 
Vessels: 
Power vessels over 5 tons....... 24 | 134,000 14 80, 300 1] 6,500 39 220, 800 
Net tonnage........-...-..2 7 eee DBAP IY « sos. oh | Nae ries eee ey 
GME ESS oo ~podaeooseisdeee ties t ul 7, 000 3 TS QUO) ee atos| ge scces- 4 20,000 
Launches under 5 tons.......-. 4 4,000 16 24, 400 1 250 21 28, 650 
Boats, row and seine.........-- 40 2, 955 75 5,485 20] 1,737 135 10,177 
Lighters and scows.......------ 14 33, 250 26 14, 900 1 300 44 48, 450 
IPMBGTIVONS!:: oi ccececccceccee se 2 1,500 1 1; 000) | ssaeeee bos hect 3 2,500 
Gear: 
Haulissines see 0b: St 20925.2 18 | 23,800 16| 12,396 2 530 36 36, 726 
Fathoms 
Purse seines 
Fathoms 
Gill nets 
Fathoms 
Dip nets 
Pound nets, floating 
IOUS once sac oan = sis oene Jed aolees Sen clog eacccee 
BEBDCS seen eet 9 oa se ah en aft Sea [nae outa NS 
TOGA. £ cee chine iso's manast S-<=0|-'i-Sed 2 


Et 8 ee SY ie se eet Sy 
PERSONS ENGAGED IN THE ALASKA HERRING FISHERY IN 1918. 


Southeast | Central Western 


Occupations and races. ‘Alaska. Alaska. Alaska. Total. 


Fishermen: 
Wii ye es Be ea eee ae Tee 121 115 8 244 
INALIVES smeeee ta enen a dsa cc ce ano ncommcesehts soe bere 1 19 24 
Others: See eee he Ste ce enc nce cee enintec te caoces ON ete oie crate | sam earae Siete 9 
30) (2) 131 119 27 277 
Shoresmen: ys el 
MS EOT BBS eat 5, i Ate ee ak ae Malad ea ate es Pag 2) 306 176 3 485 
INGEUVOS Sere Sore se Sakae. Cae eae TSS een 2 12 59 73 
RHO Ss pag te soa 2 ae cece eter cee ete ne eee 8 goa We aera — eae 24 
otal se peck Pic ncnss Sek sede ss oe age eae 316 204 62 582 
Transporters: Whites................2--2-0etesteeeeeee- 12 dS [52 eat ei 25 
iomnd iota.) be ESS 355 |= Saggy eae 
Propucts or ALASKA HERRING FisHery In 1918. 
Products. Quantity. Value. 
Herring: 
Canned. G=poend Cans)... o.2 000 sn mae eee aldo cce es Cases. . 31,719 $231, 735 
AURIS HILGU ONTO 2... c= s2scece scene sans Socceepteteeses cc ccsess pounds. . 100, 000 1,500 
IDES 0 enn See See | e  2 oie do: 2. 606, 326 6, 564 
Lita iT Pei St eo ee do=— 1, 407, 200 17,827 
HipEnIMO Nai beceecs = So 22s Soo lee Se Se saa a ea oea see ewet reese eset e domes 4,152, 835 36, 654 
itagkdedsor food. Scotch cure... 2... .<.22siscsascetssesseccescee esse: do. - 9,744,175 748, 606 
Pickled forfoed, Norwegian cure... .12.2d2222lcce2 sc cee okacdeceee- dor 8,968,515 632, 402 
LO Pere 8 eS ee ks ene. aca gallons. . 138, 012 97,000 
PGES 2 <2 oe es de ae) |e tons. . 645 47, 250 


WME oo coe cine’ Soe Se C Ee REE ee OE OD ee i es) (2 2 apes i 1, 819, 538 
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WHALE FISHERY. 
SHORE STATIONS. 


The whaling industry in Alaska is represented by the operations 
of three companies, namely, the United States Whaling Co., at Port 
Armstrong, the North Pacific Sea Products Co., at Akutan, and the 
Beluga Whaling Co., on the Beluga River. 

The United States Whaling Co. operated one less steamer in whale 
killing than heretofore, only the Star IJ and Star III (97 tons each) 
being engaged. The North Pacific Sea Products Co. increased its 
whaling fleet by the addition of one vessel, the steamer Paterson (77 
tons), thus making four steamers engaged in whale killing, the other 
three being those used in 1917, the Kodiak and Unimak (99 tons 
each), and the Tanginak (71 tons). The power schooner Halcyon 
(61 tons) was also used. In addition to the barge Fresno (1,149 
tons), the steamer Elihu Thompson (448 tons) was used as a trans- 
porting and refrigerating vessel. 

The Halcyon was lost in November by being blown to sea from her 
moorings in the harbor at Akutan. No one was aboard the vessel. 
It was valued at $10,000. Buildings valued at $5,000 were also 
destroyed. 


STATISTICAL SUMMARY. 


The whaling industry in Alaska in 1918 shows an investment of 
$1,350,971, a decrease of $258,955 from 1917. It gave employment 
to 325 persons as compared with 262 in 1917. Products valued at 
$834,127 were obtained, which is an increase of $179,255 over 1917. 
The total number of whales taken was 448, which is 25 more than 
the number obtained in 1917. 


Propucts or ALASKA SHORE WHALING OPERATIONS IN 1918. 


Products. Quantity. Value. 
Whale oil! 22.9. 20 en t-te asec eee ee Renamer © 5 =.2)eleeraeee rane gallons. . 672, 989 $421, 942 
Sperm Ofll. 25. 2525.2 Sees oe Se slo eeeemle ree +o =e > openers J0---- 338, 931 327, 420 
Mertiliger Meats. os an ns teese coo oes aoe eee ats s «inp penne’ ean pounds. . 1, 698, 000 66, 845 
Mertilizer) DONG se. cae epee ee wn noe teenie = wn oe ele ete aes = ete clone: 361, 600 7,410 
Whalebone.........-..--------- 2-2 e eee ne eee eee ee tee nce een ee ne ee do... 8, 223 1, 644 
TVONy. SPOLI) sae seckes cetera anette ese a anaes as > celel= sleet lnle mim select d J 66 216 
Meat, frozen. ........----------- 22 - eee ene eee eee e ence eee ce ee eeees do 148, 000 7,400 
TRIM Gs, POLUIGa <5 ceca ra cca eees sec tO de maawcss as cnv ecahincia sina somes do i 1,250 
otal ese teeters Wee oar obo soe cienids bap eae See ee | eee 834, 127 
WHALES TAKEN IN SHORE OPERATIONS IN 1918. 

Species. Number. Species. Number. 

Binback=. .. 5.5.) 1.0. <cctsenaaebeeseeee= 170° || Seis. 2. JD. Rsk pe eee seers 4 
Brum pback 22.35% t's su a<\ss-seeeeeeeceees 58° || Bolugas..:s2, 22 soSee ieee eee eee 42 
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INVESTMENT IN SHORE WHALE FISHERY IN ALASKA IN 1918. 


Tiems. st seg Value. Items. ean Value. 
Vessels: Vessels—Continued. 
Steam and Pass. sss ss e650 < 8 | $420,000 Pile drivers... 2222282. 222ee% 1 $150 
Net tonnage <.. 52. <.s2.-- 1,049) jostere cr Value of plants: <2 22562 22S 326, 545 
Barre becdaadrseteoeersesre 1 30, 000 Casi capitals =s555sccad nome 32 Sata 314, 933 
BLLONNATO acct eace ee UT4G les Sees cae Wiares'paid e222 tcl is. eee 256, 983 
Launches under 5 tons......- 2 , 900 a 
WEG WHOGALS so cccs cestccr ts sfee 2 0) LNG ts ee ei eee oe | fs 2 Re 1, 350, 971 
BCOWSE a cine soa nxnscocee meer aa 2 400 


PERSONS ENGAGED IN THE SHORE WHALE FISHERY IN ALASKA IN 1918. 


Races. Number. 
RIVAER ete hte ai Sra ate Sinaia alae tS nS Soe ee nlad aid Guia ole See cceaccecwie ee cebosoece 246 
ee eee er ae etna artemis ae ER Ea aes Se SSe cinsise ine mnialels Sao aabniois aiming ateunep teams 36 
SUSE EG SERS oc ccd aes ang Stott Sas an oes oUS sesd sem POS 6 Or SEOs Sas cay Sc ROPE SeR SBE REES OBE 43 
PROTA a on sses Se ae ee ane Bae SA DORR A SAR DEMOS Eee eee ae es ees at ee taee. onde es aceed 325 


CLAM FISHERY. 


Clam canning in Alaska in 1918 was carried on by seven companies, 
four of which, the Alaska Clam Canning Co., Petersburg, Noyes 
Island Packing Co., Steamboat Bay, Sitka Packing Co., Sitka,and 
the Red Cross Packing Co., Juneau, were located in southeastern 
Alaska, while the other three, the Lighthouse Canning Co., Pioneer 
Packing Co., and the Pinnacle Rock Packing Co., were in central 
Alaska, at or near Cordova, where most of the clam pack was made. 
Clam canning in southeastern Alaska, except by the Red Cross 
Packing Co., was incidental to salmon canning. Im central Alaska 
the Pioneer Packing Co. and the Pinnacle Rock Packing Co. engaged 
exclusively in clam canning, but the Lighthouse Canning Co. entered 
the salmon-canning business. Itis srotinbls that similar action will 
be taken by the other companies, as they admit that the clam beds 
are approaching serious depletion, which in another year or so will 
have reached a point where profitable digging can not be carried on. 

The Alaska Sea Food Co.’s plant near Cape Whitshed was built 
primarily asa clam cannery. Canning began in 1917, but the plant 
was burned early in the season and was not rebuilt in time to resume 
operations that year. In 1918 it opened as a salmon cannery. 

This industry shows an investment of $247,757, which is a decrease 
of $47,230 from 1917. It gave employment to 182 persons, or 44 less 
than in 1917. <A total of 43,575 cases were packed as against 74,515 
cases in 1917. The value of clam products was $214,504, as com- 
pared with $274,036 in 1917, a decrease of $59,532. 


INVESTMENT IN THE CLAM-CANNING INDUSTRY IN ALASKA IN 1918. 


Items. Number.| Value. 


RUMIOLIOSOPERANOU: 22 to. 22 ie = foes oat ae rc nn ee A oad we hos me 3 $56, 200 
PERG R tie et on ee rete oni Se eee Eee eee ere een dieser o sce csp | sess seven 82,367 
Sepp ENTG T117 eSe RUS eee ee, ea ee, BONES 2S) SS eee eer Beer emer: | eer rr 92, 830 
Vessels: 
CORTE DUG aS Aenea apr testes (Sbchabis nonce: acer Saar e en Ee estes 1 6,000 
EGANO Ge teasico coe dain ca cece pene DERE SRE o rs oe ebb ct ocecuecnpaceccas Pe Eee ee red 
MemmasEHeN Tae sy CONS si 82.02. ceceet stomps eee eon (a ft tccdst eds enetneeser 15 7, 042 
ROUTE IMEISKHISG co lace ccc n te hice te eee emo ntnn abo noses oee Aenreeacneh 53 2,499 
PATENTS CONES x ca? s ac <'e Samana Henn we ees A ean mn eocnas aan awe obek 1 819 
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PERSONS ENGAGED IN THE CLAM-CANNING INDUSTRY IN ALASKA IN 1918. 


Occupations and races. Number. 

Diggers: Whites. . <.'-005 2550 si see EE DIOs oe ono de SMap Sete R cei oan ce ae eee ee te 107 
Shoresmen: | Whites...) 50. <siseidepseack bacco es ccane ns cmseenacetee sum. ksane hee Eee EeEe eee ee 72 
Gransporters: "Whites; «<5 .2'< «a2 deerede- Dane b> = one dale sub twed de ead ima ~ eee eee 3 
otal jocncescascces adie codattanseus estes cst onectandee se besbecse cn cos sco pen 182 


Propucts or Cham CANNERIES IN ALASKA IN 1918. 


Products. Cases. Value. 
Clams: 
s-pound cans (48) per case) 22226552220 8teo~Stceke s- wont Desde meeooeee ames 18, 240 $88, 698 
LO-GIRTCE CANS (48 MOLCAS®) oa ciescas=aaces= oaaae ceere eee see eae Serene 150 600 
12-ounce'cans (48 Pel iCase) 2.25 52 ~ 3.5 32. Remo ce ke ue cence are eetoee 1,797 8,500 
d-NOWUNG Cans, (48 Pel CASS )o2- 22-2 eee cee ioe tine ole eccee aeeeeee Se eos 21, 684 109, 174 
2 POUNG CANS. csvse ese sence each ese ea Se (ei fag fe NA et dey Sat ni, Meh ana 1, 487 6, 894 
10 potnd canis :(6, Per Case) <2-inise- 22 ekekeaee caper eas Guuee ee eoeeececeeee 125 500 
Clam juice: 
1o-pound cans |(6per'cass)c os sc b5, ae LEE Ee oe eee Bee eee 92 138 
TROGALES eer ts eee oe oe ee ee aoe ERE cee eee eee 43, 575 214,504 


MINOR FISHERIES. 
TROUT. 


The trout fishery of Alaska has not attracted much attention 
although it is of growing importance. One concern, the Midnight 
Sun Packing Co., at Kotzebue, reports that its major operations con- 
sisted of the catching and packing of Dolly Varden trout. This com- 
pany canned 2,587 cases of trout, the value of which was $24,105, or 
more than the value of all the trout products of Alaska in 1917. 
There was also a considerable increase in the quantity of fresh and 
frozen trout produced, the records for 1918 showing an aggregate 
production of 69,718 pounds, valued at $7,343, as against 42,966 
pounds, valued at $4,018, in 1917. This increase occurred chiefly 
in southeastern Alaska. The total production of pickled trout was 
105 barrels, as against 174 barrels in 1917. The total value of all 
trout products in 1918 was $33,684, an increase of $16,788 over the 
yield of 1917. 


Propucts oF THE ALASKA TROUT FISHERY IN 1918. 


Section and species. Fresh. Frozen. Pickled. Canned. 


Southeast Alaska: Pounds.| Value. | Pownds.| Value. | Barrels. | Value. Cases. Value. 
Dolly Varden.... 47,169 $5, 725 985 $197 3 3 ees Pepe ee 
Steelhead........ 13,049 850 675 101 8 OP) Pepa oceans —e 


Central Alaska: 
Dolly /Varden <.<5|sacssecseslnesaceeewc ‘ 
SHGGIDGRG is soe sek) on ne pares eterna slo ernie Sete eee Dates etl ec sere enc are eee 


‘Western Alaska: 
Molly Vaedon:...2|-<..0cesnc| soso sees | eeaceas = acl aneemenees 


‘ 
Grand total....| 60,218 6,575 9,500 768 105 1,773 2,641 24, 568 
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SABLEFISH. 


The sablefish, or black cod, as it was once known, is taken inci- 
dentally by those engaged in halibut fishing on the offshore banks of 
Alaska. The bulk of the catch was marketed fresh or frozen, while 
a small quantity was pickled. The yield was 1,336,039 pounds, or 
315,549 pounds more than in 1917. The products in 1918 were 
valued at $67,351, as compared with $38,303 in 1917, a gain of 
$29,048. 


SHIPMENTS OF SABLEFISH FROM ALASKA WATERS IN 1918. 


Condition. Pounds. Value, 
LSS) 7 ea ea en fe i ly IR a pen ae eo Se 842, 386 $41, 122 
BMQZGM ae fer Pwes. eo ciselsces stepdad w ce hee aaaes dese w as see ee es pitas Poser se 411,955 20, 004 
TE) (Ciro: ane = Sane es pated Der eau BERS Ors FEBS SE Sgt OI ict eae hae ee Ca 81, 698 6, 225 
LISLE Se a en EE I SR (A ON th Se ets ee oe 1, 336, 039 67,351 


RED ROCKFISH. 


The production of red rockfish in 1918 was 338,669 pounds, valued 
at $12,186, as compared with 150,453 pounds in 1917, valued at 
$3,696. This was a very gratifying increase in the take and utiliza- 
tion of this somewhat neglected fish. The rockfish, as in the case of 
several other species of fish, does not support an independent in- 
dustry, but is taken chiefly in connection with the halibut fishery. 


CRABS. 


Commercially, the crabs of Alaska attract little attention, although 
they are recognized as a superior sea food, widely distributed, and 
reasonably abundant. The only reported crab fishery was carried 
on by John Murphy, at Tenakee, Alaska, who took 720 dozen, valued 
at $1,440. The total investment in this industry was $739. 
Crabs are used to a very considerable extent by local residents of 
various parts of Alaska. 

SHRIMPS. 


The shrimp fishery of Alaska is centered in the Petersburg region 
and at Thomas Bay. The Glacier Fish Co., at Scow Bay, the Ripley 
Fish Co., at Petersburg, and H. Van Vlack & Co., at Thomas Bay, 
handled shrimps. The latter concern, in addition to dealing in 
fresh shrimps as the other companies did, canned 524 cases, valued 
at $3,200. The total sales of fresh shrimps were 48,204 pounds, 
valued at $10,806. The total value of the shrimp products of 
Alaska in 1918 was $14,006. 


MISCELLANEOUS FISHERY PRODUCTS. 


In the various fishery operations in Alaska certain species of fish 
are taken and used to a limited extent by the companies handling 
fresh and frozen fish. These miscellaneous products are not given 
separate classification, but consist in large part of ling cod, flatfish, 
and pollock, the total yield being 246,968 pounds, valued at $7,696. 
In addition to this, 7,850 pounds of atkafish, valued at $645, were 
pickled in western Alaska. 


MINOR FUR-BEARING ANIMALS. 
FIELD WORK. 


The work of enforcing the law and regulations for the protection 
of fur-bearing animals in Alaska in 1918 was carried on by representa- 
tives of the Bureau in the usual manner. The greatly increased 
activities in connection with the fisheries demanded much of the time 
of field employees, but all the attention possible was devoted to mat- 
ters pertaining to the minor fur-bearing animals. Two wardens in 
the interior of Alaska and one special fur warden have given particular 
attention to fur work. 

Through a reciprocal arrangement with the Governor of Alaska, 
employees of this Bureau have been appointed ex officio game war- 
dens, and the territorial game wardens and special employees for the 
suppression of the liquor traffic among the Indians have been desig- 
nated special wardens in the Alaska service of the Bureau of Fisheries 
without additional compensation. This increases the Bureau’s per- 
sonnel in Alaska by 11 members, as follows: 

Game wardens: Patrick Hamilton, Ketchikan; J. C. Lund, Juneau; 
P. S. Ericksen, McCarthy; J. A. Baughman, Seward; Stephen 
Foster, Nenana; R. E. Steel, Eagle; and M. O. Colberg, Nome. 

Special employees: J. F. McDonald, Juneau; J. A. Bourke, Valdez; 
Thomas P. Killeen, Nome; and John A. Moe, Ruby. 

Game Warden F. A. Martin, at Anchorage, had already been ap- 
pointed a aero fur warden at a nominal salary to succeed a former 
employee of similar status. 

This arrangement was completed in July and assistance has been 
given chiefly in the matter of reporting violations of the law and 
regulations, and making seizures of illegally taken skins. 


REGULATIONS. 


In the main the regulations remained the same as in 1917. The 
rohibition in respect to the taking of marten in Alaska continued in 
orce. The prohibition as to the taking of beaver was extended until 

November 1, 1923. The situation in regard to the shipment of beaver 
and marten skins from Alaska has not been considered altogether 
satisfactory on account of the number of skins of both species which 
are declared to have been procured in Canada. It is possible that 
the regulations are thus evaded in some cases. The desirability of 
having similar regulations put in effect by the Canadian authorities 
is being considered, as it is believed that where depletion has occurred 
in Alaska the same condition probably exists in the contiguous Prov- 
inces of Canada. 

Seasons for the taking of wild fur-bearing animals were unchanged, 
with the exception that in the region drained by streams flowing into 
the Arctic Ocean north of the sixty-eighth parallel of north latitude 
the open season for taking foxes was extended 30 days, to include 
April 14 ofeach year. This change was made on the recommendation 
of the Governor of Alaska. It was advocated by Archdeacon Stuck 
and Dr. V. Stefansson, who have a thorough knowledge of conditions 
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in the far northern part of Alaska. T.L. Richardson, Government 
teacher and United States commissioner at Barrow, Alaska, also 
urged this extension of the season. The killing of any fur-bearing 
animal for which a close season exists is prohibited if its fur is unprime. 

A regulation has also been issued to prohibit the use of dogs in the 
taking of fur-bearing animals. This was deemed necessary, because 
of the custom, particularly in the Kodiak region, of pursuing foxes 
with dogs. Itis reported that a hound will run down a fox in a very 
few minutes, and, if the hunter does not quickly catch up with the 
dog, the fox will soon be so mangled as to greatly reduce the value 
of the pelt or even render it practically worthless. 

The regulation regarding the use of dogs was promulgated Septem- 
ber 18, 1918, as follows: 

Dogs.—The use of dogs for pursuing and killing fur-bearing animals for which close 
seasons exist is prohibited. 

On September 24, 1918, the following regulation in respect to foxes 
was approved: 

Foxr.—The killing of any fox is prohibited throughout the season from March 15 to 
November 15, both days inclusive, of each year; except that in the region drained by 
streams flowing into the Arctic Ocean north of the sixty-eighth parallel of north 


latitude, the prohibited season shall be from April 15 to November 15, both days 
inclusive, of each year. 


VIOLATIONS OF REGULATIONS AND SEIZURES OF SKINS. 


More active efforts were made in the current calendar year to 
prevent violations of the regulations and to cause the infliction of 
adequate penalties when violations occurred. The depletion of the 
once-plentiful supply of fur-bearing animals has aroused residents 
of Alaska to a realization of the necessity for proper protection of 
this natural resource, in consequence of which excellent cooperation 
is given usually in securing information for prosecutions. 

n January, 1918, the Bureau seized at Seattle, Wash., 47 unprime 
red-fox skins and 3 unprime cross-fox skins from a shipment by 
O. K. Quean, of Unalaska, Alaska. About the same time the master 
of the fisheries steamer Roosevelt seized from a seaman aboard the 
vessel 5 unprime fox skins which had been secured at Unalaska on 
the last voyage of that vessel. These skins were sold at Seattle for 
the benefit of the Government. 

On February 6, 1918, the collector of customs at San Francisco 
forwarded to the Bureau 4 pup sealskins which were seized at that 
port in 1914. No claim or application for their return was made by 
the owner, and instructions were given by the Secretary of the Treas- 
ury for the forwarding of the skins to the Department of Commerce. 
They were subsequently sold for Government account by Funsten 
Bros. & Co. 

On February 18, 1918, Samuel Gowen, special fur warden of the 
Bureau, seized from Ike Koslosky, manager of the Northwestern Fur 
Co., at Anchorage, Alaska, 96 beaver skins, 41 unprime mink skins, 
and 1 unprime land otter skin. Koslosky was fined $100 and costs, 
amounting to $30, in the United States commissioner’s court for 
having the skins in his possession. The skins were forwarded to 
Tacoma for sale for the account of the Government. 
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Warden Shirley A. Baker, stationed at Dillingham, in western 
Alaska, reported that on March 18, 1918, he seized 1 unprime cross- 
fox skin from John Matson at Squaw Harbor. On May 15 he seized 
6 mink and 16 muskrats from Tom Tennison at Dillingham. He also 
confiscated 5 bottles of strychnine which were in the possession of 
Tennison. In addition 16 muskrats and 1 mink were seized from 
Otto Johannesen of Mulchatna. 

Warden C. L. Larson reported that on May 4, 1918, D. O. Banville 
was convicted in the United States commissioner’s court at Franklin 
of having purchased and shipped a marten skin illegally taken by 
an Indian. He was fined $20 and paid costs amounting to $2.75. 

On June 19, 1918, Game Warden R. E. Steel reported from 
Eagle, Alaska, that, acting upon information from the deputy 
United States marshal at Fort Yukon, he had found and taken pos- 
session of 21 marten skins which had been mailed at Fort Yukon 
addressed to a New York firm. The skins were forwarded to the 
Bureau. 

On July 17, 1918, Warden C. F. Townsend reported from Ruby 
that a United States marshal had turned over to him 10 beaver 
skins seized from a trader from Seattle. The skins were forwarded 
to Seattle. 

On August 5, 1918, Assistant Agent Christoffers cooperated with 
customs inspectors at Seattle in the examination of furs transported 
by the schooner Ruby. Seizures were made of the following unprime 
skins: 8 mink skins consigned by L. K. Goodmanson of Bethel, 
Alaska, to Louis Levy, San Francisco; 4 mink skins, consigned by 
Oscar Samuelson, Bethel, Alaska, to Seattle Fur Sales Agency, Seattle; 
6 mink, consigned by J. A. Dull, of Bethel, Alaska, to West Coast 
Grocery Co., Tacoma, Wash.; 21 mink skins consigned from Apokak, 
Alaska, to the Kuskokwim Fishing & Transportation Co., Seattle; 
1 weasel and 7 mink skins consigned by C. F. Carlson, of Bethel, 
Alaska, to B. B. Green for Horner-Williamson Co., New York City. 

Warden C. F. Townsend reported from Russian Mission, on August 
20 the seizure from August Melzer, a trader, of 3 beaver, 3 lynx, and 
1 mink. ‘The beaver were concealed in the lynx skins, and the latter, 
although prime, were accordingly confiscated also. The skins were 
forwarded to Seattle. 

On December 11 Special Warden Martin reported the seizure at 
Seward from J. H. Smith of 1 beaver skin. A search warrant was 
issued for the examination of Smith’s baggage, which resulted in 
securing this skin. He was charged with its unlawful possession 
and pleaded guilty in the United States commissioner’s court at 
Seward, being fined $75, with costs in the sum of $22.05. The skin 
was forwarded to Seattle. 

On November 21 Special Warden F. A. Martin at Anchorage 
seized 10 beaver skins from John Brunner which had been brought 
in as baggage. Brunner was tried before the United States commis- 
sioner at that place and was found guilty of unlawful possession of 
these skins and was fined $100 and paid costs amounting to $24.30. 
The skins were forwarded to Seattle. 

Assistant Agent Christoffers reported on November 22 the seizure 
at Seattle of the following furs: From shipment by Capt. Louis 
Knaflich from Seward, Alaska, to the Kuskokwim Fishing & Trans- 
portation ©o. at Seattle, 6 unprime weasel skins; from shipment by 
August Melzer at Nome to himself at Seattle, 5 unprime mink skins. 


MINOR FUR-BEARING ANIMALS. 71 


Assistant Agent Christoffers confiscated from H. Roseboom of 
Bellingham, Wash., 9 fur-seal skins which had been purchased 
from natives in the Bristol Bay district in 1917. The Solicitor of the 
Department ruled that these skins could not be properly authenticated 
as Having been lawfully taken and must be sold at public auction 
for the account of the Government. After such sale certificates 
would be issued to show that purchasers were lawfully entitled to 
their possession. 

Warden C. F. Townsend, of Fairbanks, reported that he investi- 
gated the rumor as to a case of poisoning at Shageluk in the fall of 
1917, but obtained no definite information. 

On March 4, 1918, Nicholai Mudock was arrested on complaint of 
Warden Shirley A. Baker for having killed two sea otters off Sutwik 
Island, on the Pacific side of the Alaska Peninsula, between April 18 
and 25,1917. The case was tried at Naknek on March 13. Mudock 
pleaded guilty and was sentenced to three months in jail. A heavier 
penalty was not imposed on account of the defendant’s precarious 
physical condition. Mudock claimed to have sold one of the skins 
to William Rutchow, a fur trader at Cold Bay. Careful search failed 
to locate the skin in Rutchow’s possession. Warden Baker com- 
plained to the marshal at Kodiak that Rutchow was selling whisky 
and making seditious remarks. He was subsequently fined $600 and 
costs for these two offenses. The other skin had also been sold, and 
it was not located. 


SALES OF SEIZED SKINS. 


During the calendar year 1918, the following confiscated skins were 
sold at public auction: 41 mink, 96 beaver, 1 land otter, 51 red fox, 
4 cross fox, 2 sea otters, and 13 fur-seal skins. The gross amount 
received was $2,609.90. Commission and other expenses amounted 
to $115.02, leaving a balance of $2,494.88 turned into the United 
States Treasury. A considerable number of confiscated skins were 
awaiting sale at the end of the year. 


FUR FARMING. 


Accurate information in regard to fur-farming operations in Alaska 
is difficult to obtain and is of fragmentary character. In many cases 
operations are incidental to other work and have been more or less 
unsuccessful. The data which the Bureau of Fisheries publishes are 
obtained from correspondence with fur farmers and from reports of 
employees in Alaska. The Bureau has no direct jurisdiction over fur- 
farming operations, other than the enforcement of the law and regula- 
tions for the protection of fur-bearing animals in Alaska. A number 
of islands, however, are available for lease by the Department of Com- 
merce for fox propagation purposes. 

George L. Morrison, of Hot Springs, reports that considerable loss 
occurred in his operations in the spring of 1918 because of a disastrous 
flood, in consequence of which only 33 silver pups were raised from 
the stock of 29 pairs of silvers and 1 pair of crosses retained in 1917. 
It was the intention to take the pelts of 25 of the silvers this season. 
The foxes are kept in 60 corrals, 30. of which are 27 by 27 feet, and 30 
are 6 by 27 feet. Mr. Morrison leased his ranch in the fall of 1918 
and intended to enter military service. 
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W. H. Newton, of Healy River, post office Richardson, continued 
operations with two pairs of foxes. One litter of 6 was raised. He 
has retained 4 pairs all reared in captivity, and hopes for better 
success as they are docile and almost domesticated. It was stated 
that he feeds cooked fish and vegetables. Mr. Newton considers’ the 
locality ideal for fur farming, as the food is secured with a minimum 
of effort and will stay frozen all winter without spoiling. He also 
contemplates experimenting with marten. 

F. Berry, Homer (via Seldovia), is undertaking fox farming in 
partnership with Dr. E. F. German of Anchorage. ‘They have 1 pair 
of silver-black foxes and expect to increase the stock and also to 
secure mink. . 

Sholin Bros. & Co., of Homer, report satisfactory progress in fur 
farming. Operations were begun in 1915 with 3 pairs of silver-black 
foxes; there was no increase in 1916, but in 1917 there were two litters 
of 5 each which were raised successfully. Sixteen pups were success- 
fully reared in 1918. Three pairs of young foxes have been sold and 
they retained 12 pairs for breeding purposes. ‘The pens are about 36 
by 40 feet, with log houses and dens inside. Cooked fish mixed with 
corn meal, etc., and rabbits and meat scraps are fed. 

James McPherson, of Ellamar, has blue foxes on Peak and Naked 
Tslands in Prince William Sound. The foxes run wild on the islands, 
the exact number not being known. Fifty-three pelts were taken in 
1918. The principal food is fish of various kinds. 

J. D. Jefferson, of Valdez, reports excellent success with blue foxes 
placed on Bald Head Chris Island in 1917. ‘The foxes run at large on 
the island, but he thinks there are about 15 young. None was killed 
for fur. The principal food is fish, with rice, oatmeal or corn meal, 
cooked, with occasionally a little raw fish or game. ‘The foxes thrived 
and have become extremely tame. Mr. Jefferson reports that they 
eat ravenously except during the season when the fur is prime. The 
cross foxes placed on the Dutch Group have not been successful and 
all but one were lost. Mr. Jefferson intends to place blues on this 
island and have a keeper to look after them. He states that food is 
plentiful and easily obtained. 

John Tashwak, who has been carrying on fox farming on a small 
island near Afognak Island, reported that all of his foxes escaped by 
swimming to the latter island, and that he had none on hand at the 
end of the year. . 

Alex. Friedolin continued operations with blue foxes on Hog Island, 
about 3 miles from Afognak village. He states that many young 
foxes were lost in the spring and only two young were observed durin 
thesummer. The foxes run at large on the island, and on account 0 
crowded conditions in the burrows he has experimented in construct- 
ing artificial burrows of logs with dirt on top and covered with roofs; 
these are dry and warm, but the foxes have not made use of them. 
In December, 1918, 6 male foxes were killed, and the remaining 3 
females and 2 males were liberated for breeding stock. Two addi- 
tional male foxes were procured and turned loose on the island. 
Three blue fox pelts sold early in 1919 brought $91 each. 

Joseph Filardeau, who maintains a fox farm at the head of Kache- 
mak Bay, reports considerable difficulty and losses of foxes in 1918 
through fright as the result of strangers cess on the pens, and also 
because of a shortage of proper food. Mr. Filardeau does not con- 
sider foxes any harder to raise than other animals with the right loca- 
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tion and proper food, but says that if they are kept too secluded and 
are unaccustomed to seeing strangers and hearing varied sounds they 
become extremely sensitive and difficult to handle if anything unusual 
occurs. His stock consists of 5 pairs of foxes and two additional 
females. Their chief food is sun-cured salmon, with some porcupine 
and rabbit meat. Because of the-scarcity of rabbits, Mr. Filardeau 
is raising Belgian hares for fox food. He describes his fox pens as 
follows: 


As for the pens—I have built them differently from the usual way owing to the 
character of the land, a sandy clay which gets very muddy and retains the dampness. 
The pens are built 24 by 40 feet and 6 feet high, with a 2-inch plank floor, and the 
sides are planked 2 feet high; from there up is 14-gauge wire netting. These pens are 
also covered with 16-gauge wire. I keep about 6 inches of gravel and dirt over the 
floor, also fresh sod, which I think absolutely necessary. As for shade, in summer 
time I cut grass and throw it over the wire; I also give them green grass inside the 
pens. The pensare built in two parts, with a wire partition in the center and asliding 
door at each end, giving the foxes a chance for a run and exercise. 

The dens are built outside the pens, and are of double inch plain lumber, with dirt 
packed around them. The dens are connected by means of a spout to the pens. 
There are two dens for each pen. 


Peter Petrovsky, of Uyak, continued operations on Amook Island 
with 3 pairs of silver foxes, 1 cross female and 1 blue male. Only 
2 pups were raised in 1918. Mr. Petrovsky does not consider the 
corral method very satisfactory on account of the prohibition against 
the ae of birds, which makes it difficult to get a sufficient variety 
of food. 

A. B. Somerville forwarded a photograph of the skins taken from 
the ranches operated by him in the Aleutian Islands Reservation. 
These were the first secured since the island was stocked in 1912, and 
resulted in a take of 224 blue and 15 white pelts, which it is stated 
sold for $14,000. 

S. Applegate, of Berkeley, Calif., maintains blue-fox ranches on 
Samalga, Ogliuga, and Skagul Islands, within the Aleutian Islands 
ane Roa In regard to his operations Mr. Applegate writes as 
follows: 


I do not know the number of foxes on either of the islands, as they are allowed to 
run free, so of course I would not know the number of young born. From the reports 
of the natives who look after the foxes for me, the litters usually number 5 to 10 young 
ones; therefore I would judge that they will probably average about 7 young at a 
birth. As many as 14 have been seen in one litter. 

My foxes receive no artificial food, as there seems to be plenty of natural food on 
the three islands I have chosen. One year I had a fox or two killed each month, 
just to see in what condition they were. I was told they were found to be quite fat, 
so I concluded it was unnecessary to import food for them. ‘Their fur in the season 
of killing has always been found to be long, thick, and glossy, indicating a healthy 
bodily condition. 

I have used corrals and have found that it was a quite impossible, or at least a very 
uncertain, way to raise them, for they would not breed. I believe the same thing 
has been experienced elsewhere where it has been attempted. 

As to the future prospects, I do not expect any more from my islands than they have 
vielded in the past. From Samalga Island I will average between 45 and 50 foxes 
each year. From Ogliuga and Skagul I can not say just what number I can take, as 
I have had only one season’s killing from each. 

The islands are all small, Samalga being 4} miles long and less than a quarter of a 
mile wide. Ogliuga and Skagul are only about 300 yards apart, and each is about 
24 miles in length. 

As to the number of young foxes successfully raised, from my 18 years’ experience 
on Samalga Island, I should say that about one and a half survives out of each litter; 
or, in other words, about 80 per cent never attain full growth. This great loss is due 
to their fighting among themselves and to their being preyed upon by ravens, large 
gulls, and eagles, particularly eagles. I have been paying the natives for many years 
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a bounty on each eagle they kill. From 1907 to 1918 they turned over to me the claws 
of 1,065 eagles. Prior to 1907 I kept no record of the number of eagles killed. 


Joseph Voelkl, 18 Mile Post, Haines, reported that the foxes he 
retained from 1917 had not bred and he had killed all of them. _ Five 
of his stock of minks escaped from the pen and he killed the remainder. 
He states, however, that he expects to build new corrals and obtain 
new stock, - 

A. C. Smith, Porcupine, Chilkat Valley, reported that he has 8 pens 
and a stock of 4 pairs of breeders, 3 silver and 1 cross. Two litters 
were born in 1918, one of 4 silvers and one of two crosses. He raised 
3 of the silvers and 1 cross. The foxes are kept in 8 pens about 
20 by 40 feet. The feed given is house scraps, bear meat, horse meat, 
rabbits, owls, eagles, rice, corn meal, rolled oats, and all kinds of green 
vegetables. ir 

Rufus D. Blakely, of Ketchikan, has undertaken the raising of 
muskrats in lakes on Bold Island. It was thought that the efforts 
to stock the lakes with suitable plants for food were not very success- 
ful, because of the condition of the soil, which will require considerable 
expense for proper treatment. It was stated that the owners con- 
template further experiments, possibly with marten and foxes, which 
require different food. 

nspector EK. P. Walker comments as follows on operators in south- 
eastern Alaska: 

John Fanning, who was operating at McHenry Anchorage, Etolin Island, has aban- 
doned his place. The few animals he had in captivity are reported to have escaped, 
and it is probable that the marten that were on the small island were trapped. Thus 
there remain but the following four positively known to be operating in the district: 

A. C. Smith, at Porcupine, Chilkat Valley, foxes of red stock. 

James York, on Sumdum Island, blue foxes. 

Green and a partner, successors to Barkdahl & Green, on Sokoi Island, foxes of blue 
and red stock. ; 

Bert Maycock, on Windfall Island, marten and probably some mink. 

F. E. Blitz, an educated, temperate man, who has been the only successful fur 
raiser in the vicinity of Telegraph Creek, British Columbia (160 miles up the Stikine 
River), feels that fur farming is a thoroughly practical undertaking if properly located 
and given the same attention and energies that would be devoted to any other high- 
class stock raising. He feels that the cause of the numerous failures has been almost 
wholly due to drink, or, as he expressed it in another way, due to ‘‘men who would 
never make a success of anything.” 

Warden M. J. O’Connor, after a tour of inspection of fox farms in 
the Chilkat Valley, expressed the following opinion as to reasons for 
lack of success: 

I discovered that the fur farms in this district have not been given proper attention 
for the raising of furs for commercial purposes, principally because the operators do 
not give their entire time to the business. It appears, after talking with the leading 
fur farmers in this vicinity, that their breeding pens are not properly situated in that 
they are built adjoining each other, when they should be entirely apart and at a 
distance so that the mothers can not hear the young in other pens, nor even see other 
foxes, since the sight of such makes them very nervous. 


SHIPMENT OF FURS FROM ALASKA. 


As in previous seasons, shipments of furs from Alaska were reported 
on special blanks prepared by the Bureau. Supplies of blanks were > 
furnished to all postmasters in Alaska and to commercial companies, 
express companies, and all persons known to be shippers of furs. 
Postmasters cooperated by indorsing the reports of mail shipments 
eer having been properly filled out and forwarded them to the 

ureau. ‘ 
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The furs shipped from Alaska in 1918 increased greatly in value as 
a result of the general rise in prices. It is generally conceded that the 
fur animals of Alaska are decreasing in number, although a larger 
shipment of all species was reported in 1918 with the exception of 
lynx and foxes. Reliance must be placed on the cooperation of the 
shippers in making correct reports. Shipments otherwise than by 
mail are checked by comparison with the records of the collector of 
customs at Juneau. For convenience the fur year is reckoned from 
November 16 of one year to November 15 of the following year. 

The following table shows the detailed statistics as compiled from 
information furnished the Bureau in regard to furs shipped from 
Alaska in 1916, 1917, and 1918: 


Furs Surppep From ALASKA IN 1916, 1917, AND 1918. 


Year ended Nov. 15, 1916.] Year ended Nov. 15, 1917.| Year ended Nov. 15, 1918. 


Species. 

eet Aver- Total Num- | Aver- Total Num-| Aver- Total 

rof| age ibe ber of] age “aire ber of ae Pale 

pelts. | value. : pelts. | value. pelts. | value. 5 

Bear: 
Blache 2 Seco hs wale: 1,129] $9.00) $10,161.00} 1,061] $14.00) $14,854.00] 1,164] $15,00| $17,460.00 
Brown HS Ac SEE SBE Baaee 41 7.50) 307. 50 62} 12.00 744. 00 35) 12.00 420.00 
GIG aspen sseccee 5] 50.00 250. 00 8} 20.00 160. 00 35] 30.00) 1,050.00 
(Sig 4 ee ee 14] 14.00 196.00 13} 17.00 221.00 42) 20.00) 840. 00 
GIAE 2 os aiclemninjs eeics [aon 32 =|eals cies |saacce bee @ 4441-40500) -* 5760! OD 205-2 |camets eo accmen cnn = 
Beaver ara ei tatdtelel ciate al ahclesemae b 37 6. 50 240.50} ¢118) 10.00 1,180.00} @ 109) 21.00 2, 289. 00 
are saaioemalies wigtedane 4,345 -80} 3,476.00) 4,639 -90/ 4,175.10} 9,133] 1.50} 13,699.50 
OX: 
ACK a ocisceascenc: 26) 250.00) 6, 500.00 10} 160.00} 1,600.00 6) 150. 00 900. 00 
BIO. aces oat As - 659) 50.00] 32,950.00 887| 58.00} 51, 446.00 740| 85.00} 62,900.00 
Blue, Pribilof Islands. 420] 48.20} 20, 242. 00) 567} 61.11] 34, 653. 50 692] 82.51] 57,099.50 
@rosSet oo. scones as 2,508} 25.00} 62,700.00} 2,669} 35.00) 93,415.00) 1,704) 50.00} 85,200.00 
Hed toot eras ccteacno= = 15,711} 12.00] 188, 532.00} 10,485} 24.00] 251,640.00] 12,232] 28.00) 342, 496. 00 
Silver gray.....-..... 318] 150.00} 47, 700. 00 443] 120.00} 53, 160.00 440} 140.00} 61,600.00 
ite. .... Gerereer Sc 6,178} 20.00} 123,560.00} 3,682] 28.00) 103,096.00} 4,531] 40.00) 181, 240.00 
White, Pribilof Islands. 20} 14.25 285. 00) 39] 26.33) 1,027.00) 19] 56.84] 1,080.00 
Hare Aretic.2.2<!5ssse< 1,090 15) 163. 50 89 . 40 35. 60) 38 -10 3.80 
DQyR Pe se bn Suiaids waer= oh 28 21,608} 12.00} 259, 296.00} 21,210} 14.00} 296,940.00} 7,692} 26.00) 199,992. 00 
IMATUGH ons secs ace ce ne > wo 3,100} 9.00! 27,900.00) €1,210} 14.00) 16,940.00) €1,023] 19.00} 19, 437.00 
43 3a Aa 58 SE ot 22,255} 4.00) 89,020.00] 18,832) 4.00) 75,328.00) 24,572) 6.50} 159, 718.00 
Baise i Wieke owetuwesoc sce 101, 827 .35| 35, 639. 45] 72, 264 .45] 32,518. 80] 86,624] 1.20} 103, 948.80 
er: 

cand gd cc te mee aaes oc he 08 setae 1,308] 15.00} 19, Sata aia mi 36, cee 

[eye See a Oe 1) 500. 00 f g 2| 344.85 89. 70 1} 150.00 50. 
Seal, fur, Pribilof Islands.| 7,061} 30.00] 211,830.00] 9,140] 30.00) 274, 200. 00|%30, 819] 30.00) 924,570.00 
SRI ae Resa ee aa | See DR Se oe 15} 30.00 150. 00 39) 30.00 270.00 
Squirrels tee saced. fee 2: 214 10 21. 40 117 05 5. 85 153 02 3.06 
WOU eae-er ee ae ease 57| 7.00 399. 00 195} 8.00} 1,560.00 207} 18.00} 3,726.00 
*Wolverinelc..c.=canccee te 297; 6.00) 1,782.00 435} 8.00) 3,480.00) 846] 14.00} 11,844.00 
otal erly ale ea PAVE eid on 1 S88:599. bb bot analy Sergent 2,288,170.66 


a The killing of polar bears in Alaska is unlawful. 

b Shipped under permit. 

ce A considerable number were seized skins.;It is unlawful to kill beavers in Alaska. 

d Confiscated skins. 

e Checked against affidavits permitting shipments. It is unlawful to kill marten in Alaska. 
J Found dead. 

9 Unlawfully killed by natives. 

h This is total number of skins shipped; total number seals killed was 34,890. 

t Taken by natives. 

J Confiscated skins. 
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LEASING OF ISLANDS FOR FUR FARMING. 
The Department of Commerce is authorized to lease for the propa- 


gation of foxes and other fur-bearing animals the Alaskan islands 
listed below: 


IsLANDS Wuicuw May BE LEASED FOR FuR FARMING. 


Name of island. Location. 
Chitikofotia}4sisse.. Sess. eee ae eee eee Southwest of Kodiak Island. 
GONE. «slo ssanes neces ce teace sees aeees one cone Eee Near Kodiak Island. 

Marmot. oss<ceceececsscesutsaseeee= ose eae seaaee sone East of Afognak Island. 

Catia Koni ilocos. ibis see see canes) eoeee eer oeres Shumagin Group. 

Simeonols.. fs. 32 sehen pee cc ds e~s copa seo ee oreo eee eee Do. 

Lattlo Naked... -. S055. 248 s5ci 2. ge eh cecnnee One of Naked Islands, Prince William Sound. 
Canison (Craiton) 2.222005 P ek ee keer thoes Prince William Sound. 

Midleton 2 acieine'scnenee east eke ees sates Gulf of Alaska. 

BRST OU acac oe sscks ae ens Sone eee creme One of Chugach Islands. 

Mlizabetines So eie ss TsO. CPEs ect RA ee Do. 

OHI VITG: caste’ won e's caceiiesscumnsS otek eee eee One of Semidi Islands. 

GHOWIPbe ete cence coset ce peek oan eee eee aE eEe Do. 


The lease on Simeonof Island to J. C. Smith, of Sand Point, was 
canceled for nonpayment of rent. 
On December 31, 1918, the following islands were under lease: 


Annual 


Name of island. rental. Lessee. 
iil tio 28 See Ree eon gos eoe $200 | Joseph Tbach, Cordova, Alaska. 
Ube NOMI ios smeoe a = seis oes en ee oe = 205 | Andrew Grosvold, Sand Point, Alaska. 
BOATS. scse ss Use -dwecsecebesves seeeueee 200 | I. D. Nordyke, Seldovia, Alaska. 


Middleton Island, Gulf of Alaska.—This island is under lease to 
Joseph Ibach, of Cordova. The foxes run wild on the island and the 
lessee is unable to tell how many there are. In 1918,100 blue foxes 
were killed. 

Intile Koniuji Island, Shumagin Group.—Andrew Grosvold suc- 
cessfully continued fox-farming operations on this island. Detailed 
information with regard thereto is not available at the present. 

Pearl Island, Chugach FE aa island was leased from July 1, 
1917, to I. D. Nordyke of Seldovia. It was not stocked with foxes, 
as Mr. Nordyke expected to enter military service, but he reports that 
arrangements will be made to begin operations in the season of 1919. 


FUR-SEAL INDUSTRY. 
PRIBILOF ISLANDS. 


GENERAL ADMINISTRATIVE WORK. 


In 1918 the work at the Pribilof Islands was expanded greatly in 
a number of lines and plans and arrangements were made for new 
features. With the expiration of the lose season of seal killings in 
August, 1917, commercial killing was undertaken at the opening of 
the killing season in 1918. Additional labor was brought from the 
- Aleutian Islands and assistants were sent from the States for the 
season. By means of a special allotment it was possible to erect and 
equip a by-products plant, which is in readiness for operation in 1919. 
Considerable building work was undertaken, including new dwellings 
for natives, salt houses, and a cold-storage building. Routine work 
was carried on as usual, an important feature of which was the taking 
of a census of the seal herds on the twoislands. Cargo for the islands 
was again transported by the Bureau’s steamer Roosevelt. 


PERSONNEL. 


The statutory employees of the Bureau on the Pribilof Islands in 
1918 are listed in the introduction. Asa matter of record, the follow- 
ing information in regard to their activities is given, likewise in respect 
to a number of temporary employees who were at the islands for brief 

eriods: 
2 Agent and Caretaker H. C. Fassett, of St. Paul Island, arrived 
there May 8, relieving G. Dallas Hanna, who had been in charge of 
the Bureau’s work since in December. Mrs. Myra B. Fassett was 
employed as a temporary assistant on St. Paul Island. Dr. Harold 
Heath, of Stanford University, arrived at St. Paul Island on the 
Saturn May 8 to participate in the taking of the seal census. Assistant 
Agent A. C. Reynolds returned to St. Paul Island in May. Mrs. A 
C. Reynolds was employed as nurse on St. George Island. Five men, 
Zac Botwright, Chas. Schwind, Emil Reinheimer, J. H. Quatmann, 
and Fred Noack, were sent by Funsten Bros. & Co. to the islands in 
May to assist.in sealing work. R.B. Bentley and J. M. Bush were 
employed in connection with the by-products plant. They arrived 
at St. Paul Island August 11, leaving for the States in December. 
Dr. Charles E. Johnson, who relieved Dr, W. T. Miles, physician, on 
St. poe Island, arrived there in August. Andrew Peterson and 
Reason C. Gordon, carpenters for St. Paul and St. George Islands, 
respectively, arrived in August and left in December. Dr. Heath 
and Dr. Miles left St. Paul August 13 on the Cedar. H. D. Aller 
arrived at St. George Island November 3 to take up the duties of 

storekeeper. Dr. ii H. Stromberger arrived at St. Paul Island 
November 5 to succeed Dr. W. B. Hunter, who had resigned. Dr. 
and Mrs. Hunter left St. Paul in December. Mr. and Mrs. George 
Haley, school teachers on St. Paul Island, resumed their duties on 
November 5. G,. Dallas Hanna and the five men from Funstens left 
the islands on September 16 on the Roosevelt for Seattle. Assistant 
Agent Reynolds and Mrs. Reynolds left St. George Island October 
22, on a special trip of the cutter Bear, arriving at Seattle November 5. 


160695 °—20——22 77 


78 ALASKA FISHERIES AND FUR INDUSTRIES IN 1918. 


By direction of the Secretary of Commerce, the agents and care- 
takers on the Pribilof Islands were sent copies of the following letter 
from the Secretary of the Navy, dated June 27, 1918, expressing the 
appreciation of the commanding officer of the Alaskan Radio Expe- 
dition, 1918, for their cooperation and assistance: 

I have the honor to quote the following letter received from the commanding officer, 
Alaskan Radio Expedition, 1918, for your information: 

“Upon the arrival of the Alaskan Radio Expedition and U. 8. 8S. Saturn at the 
Pribilof Islands we were given every assistance that could possibly be expected from 
the Bureau of Fisheries. The agents in charge, Mr. A. H. Proctor and Mr. H. C 
Fassett, merit being brought to the attention of the Department of Commerce for their 
many acts which were so largely instrumental in promoting the work of the expedition. 

“To enumerate the many ways in which they assisted us would be a tedious task. 
This assistance ranged from placing their transportation and repair facilities at our 
disposal to furnishing accommodations and subsistence to officers and yard officials 
in charge of the construction work. Aside from the material assistance they were 
able to afford, their spirit of coordination was in itself highly appreciated.”’ 

Hon. Fred M. Brown, judge of the United States Court, division 
No. 3, Territory of Alaska, advised in February that he has appointed 
A. H. Proctor, agent and caretaker, St. George Island, as United 
States commissioner. This was done upon recommendation of the. 
Bureau, it being thought necessary at the time in order to comply 
with the marriage-law requirements of the Territory of Alaska. 


PURCHASE AND TRANSPORTATION OF SUPPLIES. 


As heretofore, arrangements were made to furnish the islands with 
supplies and equipment essential to the welfare of the natives and 
regular employees comprising the Bureau’s staff. Schedules were 
printed listing most of the items requisitioned by the agents. Every 
effort was made to reduce all supplies as much as possible on account 
of war conditions. Bids were opened at Washington, May 28, for 
general supplies. It was found there had occurred a considerable 
advance in price on most of the commodities needed. Supplies were 
assembled at Seattle, the most convenient shipping point for the Pri- 
bilofs. Most of the successful bidders were located at Seattle. 

Arrangements were made with Hibbard, Swenson & Co. at Seattle 
to transport 100 tons.of coal from Seattle to the Pribilof Islands on 
the Belvedere, a power trading schooner, which has made several 
voyages to the Siberian and Arctic coasts. The War Trade Board 
had considered the advisability of refusing a license for stores and 
bunker supplies, but the owners offered to transport to the Pribilofs 
100 tons of cargo without cost to the Bureau, Upon representations 
of the advantage accruing to the Bureau, the War Trade Board 
granted the necessary license. The Belvedere left Seattle on April 1 
with 100 tons of coal and a few other supplies for the Pribilofs. The 
vessel finished discharging at the islands on April 30. 

The Roosevelt left Seattle April 27 with a cargo of approximately 
319 tons of general freightsand 115,000 feet of lumber for the islands. 
Passengers were five men in the employ of Funsten Bros. & Co., who 
were sent to assist in sealing work, and Mr. and Mrs. A. C. Reynolds. 
Three light motor trucks were included in the cargo. 

Arrangements were made with the Bureau of Lighthouses for the 
transportation on the lighthouse tender Cedar of certain heavy items 
of machinery for the by-products plant, it being regarded that the 
hoisting gear on the Roosevelt would not handle these heavy pieces. 
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The Cedar sailed from Seattle June 12 and stopped at Anacortes, 
where two additional pieces were picked up. The vessel arrived at 
St. Paul Island August 11. 

The Roosevelt sailed from Seattle July 26 with 285 tons of general 
cargo and about 62,000 feet of lumber. The cargo was made up 
chiefly of materials for the by-products plant. Passengers were two 
by-products experts, two carpenters, and Dr. Charles E. Johnson, 
who was to relieve Dr. W. T. Miles as physician on St. George Island. 

On account of the large accumulation of freight at Seattle, it was 
regarded as impossible for the Roosevelt to make complete deliveries 
before winter, hence arrangements were made for the transportation 
of 200 tons of salt and 100 tons of general supplies on the steamer 
Firwood, sailing from Seattle the middle of August. This cargo was 
transshipped by the Roosevelt from Unalaska in conjunction with 
the transportation of coal purchased at that place. 

The Roosevelt sailed from Seattle October 15 on the final trip of 
the season with 340 tons of general supplies for the Pribilofs. Pas-~ 
sengers were H. D. Aller for St. George Island and Dr. and Mrs. 
Stromberger and Mr. and Mrs. George Haley for St. Paul Island; 
also two persons identified with the radio station on the latter island. 

Through the courtesy of the Coast Guard, 56 barrels, containing 
1,978 fur-seal skins, were loaded October 6 at St. George Island on 
the cutter Bear. The vessel landed these skins at Seattle on Novem- 
ber 5. This cooperative action by the Coast Guard was of much 
benefit, as it lessened the work falling to the Roosevelt later on when 
heavy gales at the islands interfered greatly with operations. It was 
reported that the continuance of heavy weather made it possible to 
ken me at St. George Island only three days during the month of 

ovember. 


BUILDINGS, WATER SUPPLY, AND ROADS. 


On St. Paul Island two dwellings weré practically completed for 
occupancy by natives, and a new salt house was carried well toward 
completion. A new chicken house was constructed chiefly from old 
materials. Somealterations were made in the Government house to 
provide greater comfort to the occupants and astart was made toward 
temporarily repairing the company house, where several employees 
live. A home-made hot and cold water system was installed in the 
latter building, which added greatly to the comfort of those residing 
there. 

During the winter of 1917-18 storm windows were placed on the 
natives’ dwellings for the first time. This resulted in considerable 
saving of fuel as well as adding to the comfort of the people. 

The water supply system for St. Paul Island is far from satisfactory, 
but extensive changes were not possible during the year. It is 
planned eventually to run a pipe line to Ice House Lake, but work on 
this project is temporarily held in abeyance. During the winter of 
1917-18 the pipe line from the well which had been previously used 
to carry water to the tanks on the village hill burst at an unknown 
point. Later a well was dug 16 feet deep in the north end of the 
village. <A flow of water exceeding 20,000 gallons daily was struck, 
and a pump and pipe line were temporarily installed connecting with 
the village hill tanks. At first this water was of excellent quality, 
but after some weeks it became slightly saline, so that its principal 
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use consisted of affording fire protection and water for laundry and 
similar purposes. This relieved the natives from carrying a large 
amount of water during the summer from the wells located about 
one-half mile from the village, previously their sole source of supply. 

A by-products building for the conversion of seal carcasses into 
oil and fertilizer was built. Machinery was installed and a prelimi- 
nary trial made in the fall of theyear. Detailsinregard to this project 
are given under another heading. 

With the press of other important duties, not a great deal of time 
could be devoted to the construction of roads on St. Paul Island. 
However, many bad places in the existing trails were so improved that 
it became possible to transport to the salt house the sealskins which 
were secured on the distant killing fields, with the exception of those 
taken at Northeast Point. The establishment of a good system 
of roads on the islands is believed to be one of the most important 
things to be considered in the future. It is hoped that a definite 
program can be outlined whereby transportation of the island 
products may be satisfactorily accomplished. One of the most urgent 
needs of good roads is to afford the seal rookeries protection in case of 
raids. These properties are so valuable that it is hoped means will be 
provided soon whereby armed parties can be transported to any neces- 
sary point on very short notice. 

On St. George Island building operations constituted the chief 
work after the seal-killing season was over. Two new dwellings were 
constructed for the natives and are now occupied. A new salt house 
was built and will be ready for use in 1919. ‘Temporary repairs were 
made to many of the buildings, the timbers of which are badly 
decayed as a result of the 40 years or more some of the structures 
have been in use. 

In the early part of the spring roadways were partially constructed 
about the village to enable the transportation of seal products and 
other freight. ‘Time did not permit the building of completed high- 
ways, but they were placed in such condition as to proveof great value. 
The plan being outlined for roads on this island is based upon the 
needs of sealing operations and the protection required for the 
rookeries. 

Some progress was made in improving the water supply on St. 
George Island. 

STEAMER ‘‘ROOSEVELT.”’ 


The Bureau’s steamer Roosevelt was used in 1918 as asupply ship for 
the Pribilof Islands. Three voyages were made to the islands during 
the season, the final trip extending well into the winter. 

On the first voyage the Roosevelt left Seattle April 27 with a full 
cargo of supplies, arriving at Akutan May 9. Fuel was taken aboard 
and the vessel proceeded to the Pribilofs. After part of the cargo was 
discharged diphtheria broke out on board, making it necessary to pro- 
ceed to quarantine at Unalaska. The paysicae at St. Paul adminis- 
tered antitoxin before the vessel left. On May 27 the Roosevelt 
arranged to leave for Akutan to take on fuel oil, proceeding thence 
to Bristol Bay to render aid to several cannery ships in distress on 
account of the heavyice. After completing this important work the 
vessel returned to Akutan and thence to the Pribilof Islands, arriving 
June 16. Theship had on board 11 Aleut workmen from Unalaska, 
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which were landed at St. Paul. On the return voyage the vessel 
left the Pribilofs June 22, the chief items of the cargo being 3,542 fur- 
seal skins and 711 fox skins. The ship arrived at Seattle July 7. 

Certain repairs were then undertaken as a result of some damage 
received while the vessel was engaged in rescue work in Bristol Bay. 
It is remarkable that only very slight damage was done to the 
Roosevelt notwithstanding that the vessel broke through 16 feet of 
ice in places. 

In the work in Bristol Bay the Roosevelt succeeded after a long 
search in rescuing 21 persons from a camp on an ice floe where they 
had taken refuge after the cannery ship Tacoma had sunk. The 
cannery ships St. Nicholas, Centennial, and Star of Chili were brought 
to safety by the Roosevelt. It is said that the St. Nicholas would 

robably have been a total loss inside of 12 hours, with all hands. 

ere were over 300 people on board, including 115 of the Tacoma’s 
complement. The Centennial, with 161 persons on board, would 
probably have been a total loss inside of another week. The Star of 
Ohili, which had 220 persons aboard, was in no immediate danger. 
The Roosevelt was actively engaged in this work for a period of 
approximately 16 days, beginning from the time of departure from 
Unalaska on May 27. Much credit is due Capt. Bierd and the officers 
and crew for the splendid results achieved. In this connection it 
seems appropriate to quote from a letter of July 2, 1918, from the 
Association of Pacific Fisheries, through its secretary, in regard to 
services performed by the Roosevelt: 

We wish to express the appreciation of the association and its members, especially 
those engaged in Bering Sea operations, to you and through you to the officers and 
crew of the steamer Roosevelt, for the excellent service rendered by that vessel in 
extricating the large fleet of cannery vessels from the pronounced danger of the ice 
in the Bristol Bay district. Many of the packers concerned have doubtless expressed 
themselves on this subject, and it is our pleasure to convey to you the thanks of the 
association in its entirety. 

Letters commendatory of the excellent work done by the Roosevelt 
in respect to the rescue of vessels in Bristol Bay were received from 
Messrs. H. F. Fortmann of the Alaska Packers Association, and F. 
Barker of the Columbia River Packers’ Association. 

On July 26 the Roosevelt sailed from Seattle, arriving at the islands 
in August. After discharging, a trip was made to Unalaskafor coal for 
island use. On September 16 the vessel left the Pribilofs with 17,816 
sealskins and about 55 tons of old bones on board, arriving at Seattle 
October 3. Some delay occurred at Unalaska on account of illness of 
the first and second officers. 

The Roosevelt left Seattle October 15 and arrived at the Pribilofs 
November 3, after having called en route at Akutan and Unalaska. 
Severe weather was encountered around the islands, which so delayed 
the discharge of cargo that it became necessary for the vessel to pro- 
ceed to Akutan the latter part of November for fuel oil. The ship 
arrived back at the Pribilofs December 2, and left there December 12 
with 7,483 sealskins and minor items of cargo aboard. Seattle was 
reached January 3, 1919. 
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POWER LIGHTER. 


The sundry civil act approved July 1, 1918, contained an item of 
$20,000 for the purchase or construction of a power lighter for the 
Pribilof Islands. It had been pointed out to Congress that a vessel 
approximately 75 feet in length would be very valuable for purposes of 
communication between St. Paul and St. George Islands and for trips 
to Unalaska, 250 miles distant, the nearest port of call by regular 
commercial vessels. It was indicated also that such a tender or 
lighter would be of much use in assisting with the loading and dis- 
charging of freight at the islands, it being necessary for the supply 
ship to anchor some distance offshore. Still another use for such a 
vessel would be in guard duty, it being the intention to mount guns 
on the boat. 

In due time plans were drawn by Lee and Brinton, naval architects 
at Seattle, for a sea-going vessel 70 feet in length, 17 feet in beam, and 
equipped with an 80-horsepower heavy-duty engine. Fuel tanks 
were provided for a cruising radius of more than 2,000 miles; the 
vessel’s cargo capacity was to be about 30 tons. Adequate accommo- 
dations were to be provided for crew and passengers. Bids were 
opened at the Seattle office on December 3, 1918, but as the lowest 
was in the sum of $27,500 nothing could be done because of the 
inadequacy of the appropriation. After readvertisement bids were 
again opened at the Seattle office on January 8, 1919, but the lowest 
was $26,900. It is the purpose to secure, if possible, a supplemental 
appropriation by Congress in order that this vessel may te built or 
a suitable substitute purchased. 


INSTALLATION OF ELECTRIC LIGHTS. 


Through cooperation with Gunner L. B. Dustin of the Naval 
Radio Station the Bureau was able to install a small electric-lighting 
plant in the village on St. Paul Island. Almost all of the equipment 
except the engine was borrowed from the radio station and was sub- 
ject to return at any time. The miscellaneous supplies which were 
borrowed have been returned, but the Bureau is still using the 
generator and switchboard. 

The engine and generator were placed on the concrete basement 
floor of the Government shop and belt was run to the floor above 
which operated band saw, lathe, and grindstone. Lights were 
installed in the shop, company house, dispensary, club house, and 
Government house. es wiring consisted chiefly of scraps picked 
up about the station. Properly insulated wires protected by mold- 
ings were placed inside. The distributing switches are protected 
with fuses and outlets to lines are made in an approved manner. 
The wiring was done by the electricians of the radio station. 

The engine was equipped to burn kerosene and it was found that 
the quantity used was less than two-thirds that which had formerly 
been used in the same buildings in kerosene lamps. Owing to the 
economy thus secured and the superior surroundings which electric 
lights provide, lans are being made for the lighting of the villages 
on both islands by this means. 

The Bureau is under great obligation to the personnel of the radio 
station in this matter. 
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USE OF AUTO TRUCKS. 


On the first trip of the Roosevelt in 1918 three 1-ton auto trucks 
were sent to the Pribilof Islands, one to St. George and two to St. 
Paul. These were Ford machines with Wright truck attachments, 
and they proved of very great value on both islands. 

On St. George Island the truck was used in the early part of the 
season to construct roads about the village, and later when the 
sealing operations began, skins were hauled to the salt house and 
carcasses were hauled to the silo for preservation for winter fox food. 
After the sealing season was over the truck was of further use in 
moving building materials and other supplies about the village. 
Heretofore the only means of conveying freight on St. George was 
by man power, other than for the short tramroad extending from the 
landing part way up the village hill. 

The St. Paul Island trucks were placed in immediate operation and 
were used in such work as had been done previously by mules. 
Sealskins were hauled from several killing grounds to the salt house, 
freight was distributed from the landings, and some work was done 
toward the building of roads to the more distant parts of the island. 
There was some difficulty experienced on this island in getting the 
machines through loose sand, which occurs especially on the way to 
Northeast Point. In fact, it was not possible to get within 4 miles 
of this large killing ground. 

The feasibility of using power transportation equipment on the 
islands was thus fully demonstrated. The Bureau plans to provide 
additional trucks or tractors as soon as possible. 


BY-PRODUCTS PLANT. 


During the season of 1918 a by-products plant was erected on St. 
Paul Island for the reduction of seal carcasses. <A special allotment 
of $25,000 was secured in April from the National Security and 
Defense Fund for this plant, of which $24,125.07 had been expended 
at the end of the year for special machinery, supplies, equipment, 
and miscellaneous expenses. The building is 55 by 75 feet, of two- 
story frame construction, with concrete foundation. The chief 
items of equipment are as follows: One 300-ton hydraulic tankage 
press; 1 rotary vacuum fertilizer drier; 1 vacuum pump 6 by 8 by 12, 
with condenser; 2 grease tanks; 2 digesters, maximum capacity 
44 tons each; one 4,000-gallon fir tank; two 125-barrel closed-top oil 
tanks; 2 steel tanks, small; one 35-horsepower boiler; one 12-horse- 
power horizontal steam engine; one 15-horsepower horizontal gas 
engine; one 6-horsepower horizontal gas engine. The machinery has 
been so placed that 2 more digesters can be added without rearrange- 
ment. 

The building was put up and machinery installed under the super- 
vision of R. B. Bentley, a by-products expert engaged for the season. 
Although the plant was completed too late for much practical use 
before the seal migration was over, two experimental tests were made 
which gave interesting results. In the first test 71 carcasses were 
placed in the digester, some of which weighed as much as 180 pounds, 
and in the second test 73 carcasses were used, ranging in wight from 
41 to 131 pounds. It was found that from 3 to 34 hours was the 
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length of time necessary to cook the carcasses, depending on size, in 
order to soften the bones sufficiently for proper handling in the press. 
This was with a load of 6,000 pounds of raw material in the digester. 
Pressure of between 2,200 and 2,500 pounds is required to remove 
the oil from the material after it comes from the digester. In drying, 
a steam pressure of 45 pounds was carried on the drier, the time 
required being 24 hours. It is reported that the meal is of very 
good quality and will not need grinding, as the largest piece of bone 
is not larger than a match head. 

In these two tests with 144 carcasses, or 12,644 pounds of raw 
product, 2,738 pounds of seal meal and 70 gallons of oil were secured, 
an average of 19 pounds of meal and one-half gallon of oil per carcass. 
This, however, is not considered to be a fair test of the quantity of 
oil obtainable because quite an amount of oil in spaces in the ma- 
chinery was not recovered, and moreover the seals were taken in the 
latter part of October just before the end of the migration, when they 
are poor and thin, with almost no blubber remainmg on them. 
During the regular killing season prior to August 10 much more 
blubber will remain on the carcasses, and it is estimated that an 
average of 2 gallons of oil will be obtained from each carcass. 

Arrangements are being made for tractors and trailers for use in 
the season of 1919 for transportation of carcasses principally from 
Northeast Point, where large killings are made. 


COLLECTIONS OF OLD SEAL AND SEA-LION BONES. 


Three shipments of old seal and sea-lion bones from the Pribilof 
Islands were made in 1918, which were delivered at Seattle as follows: 
July 7, gross weight 86,010 pounds; October 3, gross weight 108,726 
pounds, and January 3, gross weight, 30,631 pounds. These bones 
were delivered to Brady & Co., of Seattle, under contract to purchase 
at $29 per ton. The total net weight of the three shipments was 
205,611 pounds, and the net proceeds after dedngnng expenses for 
weighing, resacking, etc., were $2,785.66, of which the natives 
earned $1,119.80 for collecting the bones. The balance was turned 
into the Treasury of the United States. 

On account of the great expansion of activity in other lines of work 
on the islands, it has not been possible to devote much attention to 
the collecting of seal bones. It is planned that the bones now 
awaiting shipment will be sold on local propels at Seattle or San 
Francisco, as means for their transportation become available. 


NATIVES OF THE PRIBILOF ISLANDS. 
HEALTH CONDITIONS. 


In the main the health of the people on the Pribilof Islands, Alaska, 
during the calendar year 1918, has been good. Births have exceeded 
deaths, as shown by the census report, and no dangerous epidemic of 
infectious disease manifested itself. Through the greatest of good 
fortune Spanish influenza did not reach these isolated islands. Grave 
consequences were foreseen in case it should have broken out. Diph- 
theria occurred on board the Bureau’s supply vessel Roosevelt, but 
fortunately before there had been any exposures of consequence, the 
use of antitoxin by the St. Paul physician was effective in preventing 
the introduction of this disease. The vessel was quarantined in 
Unalaska until it was safe to return to the islands. 
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The labor connected with the taking of upward of 30,000 sealskins 
in the short period of about two months was very fatiguing to the 
natives, because it had been so jong since they had been employed to 
such an extent before. Not since 1889 had as many been taken, 
which was of course before most workmen of the present generation 
were old enough to go on the killing fields. It is believed that in 
subsequent seasons this difficulty will not be encountered to such an 
appreciable extent. 

Several major operations were successfully performed by the 
island physicians, most notable among which was that by Dr. W. 
Byrd Hunter on account of the unfortunate fall from a cliff on St. 
Paul Island of Dr. Harold Heath, of Stanford University, temporarily 
in the Bureau’s service as naturalist. The trail over which he was 
walking near Tolstoi rookery caved away, and he fell upon jagged 
rocks about 45 feet below. Fractures of both legs and of a number of 
face bones resulted. Through prompt and efficient medical and hos- 
pital Soanies his life was saved, but he was incapacitated for many 
months. 

The Bureau sent to St. Paul Island some lantern slides which were 
received from the Public Health Service. These were shown in 
connection. with motion-picture exhibitions and were productive of 
considerable interest among both natives and emplayees. 

As with the schools, progress toward an, ideal situation in medical 
and sanitary matters is necessarily slow. Notable progress, however, 
is made each season, and when it is considered that 60 years ago the 
population was living in underground hovels, the results in the 
aggregate are highly satisfactory. Each year marks a step forward 
in the betterment of the natives from both medical and moral stand- 
points. One of the greatest results obtained has seemed to be the 
elimination of church practices which were conducive to the spread 
of tuberculosis and other communicable diseases. The natives in 
general are amenable to discipline and after a little cheerful persuasion 
are willing to abandon inherited and acquired customs which are 
believed to beinjurious. Physicians have compared the island com- 
munities most favorably with such places as coal-mining camps. 
Some of the Bureau’s officials who have had occasion to visit many 
parts of Alaska in the course of their duties have stated that the 
conditions on the Pribilofs are much better than among the other 
native communities. 

In the fall of 1918 A. C. Reynolds, then assistant agent on St. 
Paul Island, was taken ill with what was diagnosed brain tumor. 
His condition became so serious that the physician asked for his 
immediate removal to the States. Through the cooperation of the 
Coast Guard the cutter Bear called at St. Paul Island and took Mr. 
Reynolds and his wife to Seattle. On November 9, a few days after 
arrival, he passed away. His loss is seriously felt by all concerned. 


SCHOOLS. 


It is believed that the earnest efforts of the school-teachers on 
St. Paul and St. George Islands have been rewarded with encouraging 
progress. In any one year it would be impossible to effect a revolu- 
tion in the entire social life of the natives, yet this would be necessary 
to produce the condition which is most desired. The making over of 
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people living in an aboriginal manner and without knowledge of 
American institutions into useful citizens of the country must 
necessarily be a slow process. Many persons whose acquaintance 
with them lasts but the brief period of one or two years are apt to 
become discouraged and give up hope of any material change for the 
better. When it is remembered, however, that all progress which 
has been made to the present time has occurred in comparatively 
few years, it must be admitted that the work of the teachers has been 
splendid. 

There are many handicaps in their way, yet it appears that these 
are being overcome in the best possible manner. It is the purpose 
to create a community of a eth ape people with all the 
knowledge which is required of the best American citizen. The 

reatest obstacle to this is the fact that the people speak the Aleut 

anguage in their homes. Some of the older ones, who had little or 

no opportunity to attend the schools, have little knowledge of the 
English language. The children arein English-speaking surroundings 
(school room) a very short time, yet many of them are able to speak 
and write on any of the subjects which come within their purview; 
so it becomes clear that the English language can be established in 
the short period of about one generation in a locality where another 
language is used exclusively. 

Another thing which hinders progress of the children in school is 
the lack of textbooks which would be most suited to their eee 
but this can not be overcome, because books which would be best 
adapted to the north are not in existence. The people of the Pribilof 
Islands have never seen most of the articles upon which the text of 
elementary class books is based. Hence a great deal of improvisa- 
tion must be resorted to by the teacher. 

C. E. Crompton, school-teacher on St. George Island during the 
winter of 1917-18, has analyzed the problem very carefully. The 
following quotations from his report will throw further light thereon: 

The children were obedient, as polite and well mannered as they knew, and the 
schoolroom in general always presented a neat and well-ordered appearance. Un- 
cleanliness was exceptional, and no criticism was made except in the case of two 
families, who were already noted for being the most backward in the community. 

The greater number of the children take school and its work quite seriously, and 
although this tendency was not deterred, an effort was made to encourage them in 
play. This they do not know how to do, and when opportunity was offered they 
were shown simple little games, how to make toys of paper and wood, and various 
other ways of amusing themselves. This, of course, was outside of school hours. 

The pupils are tractable, good natured, supersensitive, and responsive to good 
treatment, and it is felt that they try to do right most of the time. This is true of 
the normal adult Aleut as well. ; 

The methods of instruction in general were the same as those in force during the 
Preceding term, and they were found quite satisfactory. It is believed that the 
system of teaching which is now in vogue in the island schools is admirably suited 
to the needs and capabilities of the children, and will produce excellent results if 
continued through a period of years. Written work was required in all classes; such 
work had to be reasonably neat and no copying was permitted. The papers were 
in most cases made out with pencil, corrected by the teacher or by the pupils in class, 
and returned to the owners that they might know their. mistakes. 

No strict rules are adhered to in the advancement of the pupils. They go forward. 
as individuals whenever their work warrants the step; never before. With this plan 
in operation, no bright pupil is held back because of dull ones in his class. 

One of the greatest drawbacks to the school work was the haste with which classes 
had to be handled in order to hear them all within the school day. This condition 
must invariably result when children of all ages resort to the same schoolroom. 
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At all times it was the aim to keep alive interest in the school, its work, and the 
advantages to be gained from earnest application to what it had to offer. With this 
in mind, steady routine work was avoided as much as was consistent with the desired 
rate of progress. Singing, spelling matches, addition and multiplication drills and 
talks by the teacher on subjects which could be understood, did much toward this 
end. This occasional stimulation of interest is believed to be very important inas- 
much as it seems a trait of the Aleut to demand periodical excitement and variation 
as the price of his undivided attention. 

As has often been said, the seeming apathy with which the Aleut people regard 
the study of our language constitutes the greatest difficulty in the accomplishment 
of other work in the schools. This is indeed true, and while the belief is entertained 
that considerable progress has been made during the past term, the day when it will 
cease to be the prime factor in the school work is not yet in sight. 

As in several previous terms the exclusive use of English in the schoolroom was 
insisted upon. It was voluntarily used to a certain degree in the outdoor play about 
the school building. In order to encourage expression the pupils were not prohibited 
from conversing freely in an undertone as long as this did not disturb the hearing of 
classes and general order of the room. It was felt that this laxity of strict class-room 
discipline was in good cause as the free exchange of thought, in English, is one of the 
most desirable ends we have in view for the present. 

The story books received last Noveniber from the Bureau through its librarian 
were placed in a neat bookcase and given a permanent place in the schoolroom. 
The children were allowed to take these in systematic order one at a time, and they 
proved of very great assistance in the work. Many of the adults availed themselves 
of this opportunity to obtain reading matter and some became regular applicants. 
It is hoped that more books of a similar character to these may be furnished from 
time to time to the end that this little library may eventually become a dependable 
source of entertainment for the children. The books already sent were exceptionally 
appropriate for the existing needs. The value of children’s periodicals such as the 
Youth’s Companion, the American Boy, St. Nicholas, and others, is inestimable in this 
connection. 

As in other subjects, the difficulty incident to the study of arithmetic texts was 
entirely due to an incomplete understanding on the part of the pupils of the English 
statements contained in them. It is felt that of all studies arithmetic is the most 
difficult to present in an orderly manner to the Aleuts. However, regular classes 
were held, embracing subjects from simple addition to computing area and volume. 

Daily practice in writing was continued throughout the term and steady improve- 
ment was noticeable in many cases. Toward the close of the term all were asked to 
write a letter to some one whom they knew on St. Paul Island. This idea was taken 
up with apparent pleasure, and the correspondence was mailed in the regular man- 
ner. Many of them wrote very intelligible letters about school, community, and 
family affairs, and it is planned to encourage further letter writing between people 
of the islands in order that they may more often be called upon to express their thoughts 
in our language. 

Spelling is the one subject in which the Aleuts do not meet with the usual diffi- 
culties. They can commit the words by simple observation of their structure with- 
out making any effort to understand theirmeaning. In this last connection, however, 
they were given the definition of each word as they wrote it out, and a test late in 
the term showed that they had grasped the meaning of a great number of words. 

The institution of a course in manual training, it is believed, would prove very 
beneficial. With the number of pupils at present under one teacher, however, it 
would bean impracticable step. Otherimportantstudies would have to be abandoned. 

Instruction in cobbling was given to the older boys, and the resulting work was 
entirely worthy of the effort made. I¢ is felt that this is a good measure of thrift, 
and that similar instruction should be continued during each school year, even at 
the sacrifice of some textbook studies. 

It is eee mniate here to comment on the work of the junior school which was con- 
ducted by Mrs. Proctor. The value of this little preparatory course is inestimable. 
The pupils coming from there to the senior school have already obtained a knowledge 
of conversational English, of what the school is and its purpose, and also an under- 
standing of schoolroom decorum, which is sometimes hard to impress upon very 
young children. If the senior school-teacher were to devote the time and attention 
necessary to starting in of the newcomers, it would very seriously handicap the work 
of the older children. 

The number of pupils enrolled in the school was 15 boys and 18 girls, a total of 33. 
The average daily attendance was 27.25 and the percentage of punctuality 99.56. 
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On St. Paul Island the regular plan of procedure has been followed 
by the teachers. In addition to the usual work, the girls have had 
either sewing or knitting lessons once each week. In sewing it was 
aimed to teach the most common stitches and to sew on buttons and 
nee button holes. Mittens and socks were made in the knitting 
classes, 

In order to promote their knowledge of English, the children were 
required in a great many cases to write out the weekly requests for 
supplies from the store for their families. The adding up of all these 
proved to be valuable training in arithmetic. 

It is reported that the books which were sent to the school 
library were much appreciated by both teachers and pupils. These 
volumes have greatly increased the interest in the school work and 
have led to some reading in the homes by both children and parents. 


ATTENDANCE AT SALEM INDIAN TRAINING SCHOOL, CHEMAWA, OREG. 


Encouragement has been given to the natives of the Pribilof 
Islands to attend the Salem Indian Training School at Chemawa, 
Oreg. It is believed that in addition to the educational advantages 
thus available, the opportunity to come in contact with the outside 
world tends to broaden their views and to be beneficial in many ways. 
Several have thus embraced this opportunity to receive an education. 
From March 31, 1917, the date of the last census, to the end of 1918, 
two had completed the course and returned to the islands. These 
were John Hanson of St. Paul Island, and Constantine Lestenkof of 
St. George Island, both young men who are now among the most 
useful to the Bureau and the communities. Some Pribilof natives, 
tas completing the course of study, have chosen to remain in the 

tates. 

During the above-mentioned period one native other than those 
named returned to the islands and five departed for the school. One 
returned to the islands for a visit at the close of his first term of three 
years, but again enrolled for a second term. The authorities at the 
school have spoken in the highest terms regarding the intelligence 
and behavior of the Pribilof natives. 

Unfortunately two boys died at the school in 1918. Terrenty 
Merculieff, age 14, died June 18, of pneumonia. His mother, Agafia 
Merculieff, three brothers and one sister reside at St. Paul Island. 
He entered school during the summer of 1917. His estate consisting 
of $36.44 on December 31, 1918, in the custody of the Commissioner 
of Fisheries as trustee, will be disposed of properly in due time. 

Alexey Emanoff, age 18, died October 14 of pulmonary tuberculosis. 
He is survived by a stepmother and four stepbrothers on St. Paul 
Island, but he had been cared for by Ekaterina Krukoff, to whom his 
estate of $270.41, in the custody of the Commissioner of Fisheries as 
trustee, will pass. He entered school at Chemawa in the fall of 1915 
but was kept at a sanitarium at Lapwai, Idaho, the greater part of 
the time. 

The following table gives the status of Pribilof natives at Chemawa, 
as of December 31, 1918: 


PLATE VIII. 
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Prisitor IsLANDS NATIVES IN ATTENDANCE AT SALEM INDIAN TRAINING ScHooL, 


Dec. 31, 1918. 

Year of 

Name. Island residence. enroll- 
ment 
BAHAHON ONLY. « sic ccinc view sane Cearuecne eeiaeteaas sai SHE AUL sasecscsaccsss ss VOOR Ee 1916 
REPAIRS APOE a. onane conde cae Cone mabes eeceeie sss alesse MOE isas taste ssoghs sateen ok eee 1915 
ras Akaling @.... .ocSwacnectseese rane ceteeetnes eo feciete= LOU SEE FSS Ae orb seep ry Sa yaa 1915 
PAIS MT ALENA 5 a — arco coseicicuiee stele eniabtanat athe talee sata |e oersre LD A OAR CE EES REE er etrbe Meine F 1915 
ratis ORNAN A. ccc cewoem ance seam doce aeeaces cath dees Mise rca = eS ccacatsessaacaseeeeos 1915 
encherein ie afer.) se en sata peeed suet eee ka aclaw ene LL) §t GRE Bpe ere Ree ieee 1916 
Lekanof, Bente OS. ios kth ee Bima eOrre 252205. aes ssc 1914 
IMGIO VIO PAO 2 ccc eadere secs ees acon sees ne SitpuAl aouessetes sss scnece sofas eee 1917 
HbA bAliin WARel Stoo savos rene ce ees ssatecasens =. o-|scsee Gurtesteeaneasscassccle eee eeek 1917 
Sipe, NICOL oe saaearousntee eee CemeenamaaS ase cael GOS ene ree teense 35 sen cso oe 1917 
Slopelin, Masikisteonsce asso stone eeteecse cerca. =o Wee SORE bape ocacbe ioe eecpee eecen 1917 


a Mother of Agrifina, Martha, and Ouliana Fratis, but not actually in attendance at the school. 
MOTION PICTURES. 


In the fall of 1916 the personnel of the Naval Radio Station on St. 
Paul Island purchased a motion-picture projector. The Bureau 
secured 100,000 feet of films, ieee of an educational and news- 

ictorial character, although a few reels were comedies and dramas. 

hrough informal arrangements the employees of the radio station 
furnished the current and operated the machine. This was installed 
in the building known as the native shop, and exhibitions were given 
at regular intervals throughout the fall and winter. It is the ex- 

ressed opinion of every one concerned that this was probably the 
fost investment which had ever been made from an educational 
standpoint for the natives. 

Under similar arrangement films were secured in the fall of 1917 and 
exhibitions were given through the following winter months with 
the same gratifying results. 2 the spring of 1918, the natives of 
St. Paul Island subscribed funds for the purchase of the machine 
from the radio station employees. Films were provided by the 
Bureau the following fall in the same manner as before. 

The natives of St. George Island organized in the spring of 1918 
and subscribed funds for the purchase of a motion-picture projector. 
This was sent from Seattle in the summer and put in operation in the 
fall with films supplied in the same manner as for St. Paul Island. 


SAVINGS ACCOUNTS. 


As in previous years, a number of the natives of the Pribilof 
Islands have personal funds which are in the custody of the United 
States Commissioner of Fisheries as trustee. These funds are still 
on deposit with the Washington Loan & Trust Co., Washington, 

C., and draw interest of 3 per cent per annum, calculated on 
monthly balances. During the year 1918 one native, Elisaveta 
Rukovishnikoff, withdrew all funds which were to her credit and the 
account has therefore been closed. 

On January 1, 1918, the balance was $4,454.98. Interest credited 
July 1, 1918, amounted to $60.12, and on December 31, 1918, $50.70, 
making a total of $110.82 for the entire year. No funds were de- 

osited during the year, and withdrawals amounted to $1,391.15, 
foeane a balance on December 31, 1918, of $3,174.65, in accordance 
with the itemized statement which follows. 
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Pripitor Istanps Natives’ Savines ACCOUNTS IN THE CUSTODY OF THE UNITED 
STATES COMMISSIONER OF FISHERIES, AS TRUSTEE, Dec. 31, 1918. 


Funds of— Amount. Funds of— Amount. 
St. Paul Island: St. Paul Island—Continued. 

Bourdukofsky, Apollon............- $95. 07 Merculieff, Paul A.-......-...-..... $14. 27 
Bourdukofsky, Peter.....-....-.---- 57.19 Merculieff, Terenty @.....-.......... 36. 44 
Diakanof, Auxenia (Mrs. C. H. Hope) 24. 25 Oustigoll, Peter. ----- eae ee 23. 03 
Emanoff, Alexey @........-...-.---- 278. 51 Pankofl, Aerip pina ann=acnceseeestee 222. 05 
Fratis, Agrifina 0_.........-.....---- 87. 53 Pankofi, Maria M.....-.....--- Bsa. 40. 64 
Fratis, Akalina b..........-..-..---- 516. 03 Sedick, Marina... ..-....-.. 3) aaleee 138 
natis; Martha: ii. a. ce ceen seen 87. 53 Tetot, Vikenty M....--2.-...seaae" 40. 63 
paths, ‘Onslinna'D. ooo 6 cee oon soe 87. 53 || St. George Island: 
Gromoft, Tuliania. waisalei Gs 401. 21 Galaniny Mary. 6 ,,n:s0c,0c<niemmasiste eee 272. 22 
Hanson, John..... Baer cae 18. 20 Lestenkof, Michael........-...0se00- 111. 27 
Kovlofi, Parascovis.. ..- 5... - 1-5-0 82. 91 Merculiof, Aprifiia... ...-<icicn<easeree 116. 58 
RT OKOR SO = ys erenca denen clas 42. 63 Merculiot, Josephc .. 5-2. -<-sesneese 22. 88 
Mandregan, Alexandra M....-....-..- 9. 64 Merculiof; Polyxenia= 0. <cc- cece ee 11. 57 
Melovidov, Alfey......-.---2.------- 40. 64 Philomonof, Mary @.............-..- 111. 76 
Melovidov, Anton... .--------c----s- 3. 50 Philomonof, Zoya ¢.......-..-.----- 110. 57 
Melovidov, dosef. -.5.222-¢-<<--2-2<2 40. 64 Shane, Michaelis. ot. ccc2senacmeeees 27.95 
Merculiett, Dosofey.-4.7.-.<--=.--.-- 36. 44 Zacharof, Hmanuel.....5..2..-.+----- 30. 08 
Merculieff, Makary........--.------- 36. 44 ——_—_— 
Merculieff, Mariamna...........-..- 36. 44 Total > -.- he. peep oSann dae Sea 3, 174. 65 


a Deceased, estate undivided. 
b Not living on islands in 1918, : 
c Married to Michael Borenien in July, 1918. Left St. Paul Island in December, 1918. 


LIBERTY BONDS. 


The natives of the Pribilof Islands subscribed to Liberty bonds of 
the third issue in the amount of $2,350. Of this sum, St. George 
Island natives purchased $1,200 worth with money earned by 
taking fox skins, and $300 worth from funds on deposit with the 
Washington Loan & Trust Co. St. Paul Island natives purchased 
$850 worth from funds on deposit at the same bank. These bonds, 
47 in all, were of $50 denomination. Since purchase, three have 
been disposed of by the natives at par value, and the remaining 44 
are being held in a safe-deposit box at the Washington Loan & 
Trust Co. 

The natives of St. George Island subscribed to Liberty bonds of 
the fourth issue in the amount of $2,150; the bonds numbering 43 
in all are of $50 denomination. Of this amount, $150 contributed 
by the natives of St. George Island was invested in three bonds as 
the beginning of a fund to be used for the building of a new parsonage. 
These three bonds are being held in the name of the ‘‘St. George 
Island Church Building Fund.”’ They are also in a safe-deposit 
box at the Washington Loan & Trust Co. These 43 bonds were 
purchased with funds earned by the St. George natives for the 
taking of sealskins. 

The St. Paul Island natives subscribed to Liberty bonds of the 
fourth issue in the amount of $4,700. These bonds, 94 in number, 
are of $50 denomination. They were purchased direct from the 
Treasury Department by the Commissioner of Fisheries with funds 
earned by the natives for the taking of sealskins and were forwarded 
to the island April 10, 1919. There were also purchased from the 
Treasury Department nine $50 bonds of this issue for the Chinese 
cook on St. Paul Island. These bonds were forwarded to Assistant 
Agent Christoffers at the Seattle office, to be held by him pending 
instructions from the owner regarding their disposition. 
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On April 10, 1919, there were forwarded to the natives of St. 
George Island all interest coupons due through April 15, 1919, on 
the bonds of the fourth issue and also all interest coupons due through 
March 15, 1919, on the bonds of the third issue. There were sent to 
the St. Paul Island natives Sg ee due on the bonds of the third 
issue through March 15, 1919. The total of all coupons forwarded 
amounted to $122.63. 


DIVISION OF SEALING FUND IN 1918. 


Pursuant to the terms of the contract with the Department of 
Commerce, Messrs. Funsten Bros. & Co., of St. Louis, advanced funds 
for the reimbursement of natives at the Pribilof Islands for taking 
fur-sealskins. In 1918 thesums of $17,376.35 and $3,600 were depos- 
ited with the Dexter Horton National Bank at Seattle to the credit 
of H. C. Fassett and A. H. Proctor, respectively. 

St. Paul Island.—The natives were classified according to their 
value and ability. On St. Paul Island the sealers were divided into 
four classes, as follows: 


Division oF SEatine Funp, Sr. Paut Istanp, 1918. 


Number | Share of 


of men, each, 
INDRA Sopa ee ee Se eee RES ets he See eee eee eee ee cree eee rhe SP ee ee aon ee ox 21 $391.50 
DECOM ONCLISS ame sects ct Mencc on meee tea tem ato Cee Cee ee ek ee 9 293. 50 
PRRING GIASS doo nalts e eae a aaa5 2 Senicvlnn Saas cc etree eRe ee ee EOS 9 195. 50 
EU CLASS ese eee mes cns a= eae ae ae ae aces eee aot e ee sont See ae eee, ote Saeed ous a 98.00 
Ota ase ase escaceece canoe ene ist onan eres cee eee eee cee meee eee gi) Bets Ramet 


In addition there were 10 others, 8 boys and 2 laundresses, who 
received small amounts on St. Paul Island. The total take of skins 
was 26,881, but a deduction of 377 was made for faulty workmanship, 
leaving 26,504 skins at 50 cents per skin, or a total of $13,252, which 
was disbursed on 54 vouchers for the services of an equal number of 
St. Paul natives in obtaining and preparing for shipment the seal- 
skins taken from the beginning of the calendar year through August 
10, 1918. 

In addition, pay rolls for the services of 11 Unalaska natives from 
June 1 through November 19, 1918, in the sum of $4,024.35 were 
paid. Also the sum of $100 was disbursed as a special emolument to 
two native foremen. 

; — following is a statement of these disbursements for St. Paul 
sland: 


Paymenteto o4, natives: . «2.202... l oa Le on er ievutle $13, 252. 00 
PemiemiMee a OFOMOn .. 2 5.27.2 - See 100. 00 
Payments to 11 Unalaska laborers .i¢. $e OIE oie 4, 024. 35 

_ Pe RS en iaa:. . p e e e 17, 376. 35 


The above payments aggregate the total sum deposited to Mr. 
Fassett’s credit. . 
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St. George Island.—The take of sealskins on St. George Island in 
the calendar year 1918 through August 10 was 7,000. In arriving 
at the method of dividing the earnings of the natives, Mr. Proctor 
rated the sealers as follows: 


Division oF SEALING Funp, St. Grorce Istanp, 1918. 


Number | Share of 
of men, each, 
Wirgh Glass: 2500 C04 is same tds epee spe cae scan hc S So ae cee ae or 13 $147. 50 
Second class a5 So5 228s ds Ste teak ie ance «ae SRR E es fee baee cheno oe eee eee = oe 7 118.00 
Third Class © ooo ads coud Bese eae oe ois Se etal re ee eo are eros 3 95. 50 
Fourth classo. oe tics 2bctectendc ce caes coos tenes seca pose eee en eeo ees 3 81.00 
Fifth classic. 8+ stan cect ecto t it. Ses Seb. ~bceit tak ce. aaa eer ees 3 66.00 
Total oa Sse? ccese cde aS E ack RS. A ere edn cee oeea ks eee 204 tee 


No deductions were made for faulty skinning, but four men were 
demoted to a lower class because of improper work. Two foremen 
were paid a total of $100 and three boys were allowed $10 each. The 
payments made to 32 St. George natives aggregated $3,600, the total 
sum placed to Mr. Proctor’s credit. 


CENSUS. 


It is the policy of the Bureau to take an annual census of the 
native inhabitants of the Pribilof Islands and publish the full records 
from time to time. The census in 1918, a recapitulation of which is 
given below, was taken as of March 31. 


RECAPITULATION OF CENSUS OF NATIVES. 
St. Paul Island: 


Resident population. Mar. 311017 5... ..s..5-2s2eess Sei eet =e Seen 193 
Births during, year ending Mar.31 1918.2. 2. 2.6 < «acum sme eaneweet eee 12 
: 205 
Arrivals during year (from St. George Island). ............--..----+--.-- 3 
Arrivals during year,(from-Unalaska): 2.2 2c hayes froin esta bie ee 1 
209 
Deaths’ during yeatc..-.c.s2 5. sess - da. se6 teeters te ae an een eae eee 3 
206 
Departures during year (to St. George Island)..............-......--+---- 2 
204 
Departures during year (to Chemawa, Oreg.)........-.--2..-2-2+--+---+--- 5 
Total native resident population Mar. 31, 1918.................---- 199 
Natives at Salem Indian Training School at Chemawa, Oreg.--.-....-.-.-.-- 12 
f Total natives seceded... 6c... issn nk seb et .c2 eee be eee 211 
St. George Island: 
Resident population, Mar. 31; 1917... ... .<2..0<-asstse de <bean be eee Be 123 
Births during year emsing Mar. 31, 1918. 5 < oe aja ate chee <n ange eet 6 
129 
Arrivals during year (from St. Paul Island). ..........-.....-.---------- 2 
TSE 
Arrivals during year (from Chemawa, Oreg.). .......se-cccccesccacesecces 1 
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St. George Island—Continued. 


PR RINIEINS VORP <5 a a ene ade oinie nines «nm ab spine oh ea edenaneiee 6 
126 

Departures during year (to St. Paul Island)................-.+----.------ 3 
Total native resident population Uh Ey e22 9 A OS any eee cen ee ae 123 
Native at Salem Indian Training School at Chemawa, Oreg.-......-...-- 1 


Total Natives ACCLECIbeU be se ae Pee ee oon ccs coe oom oelee anes 124 


It will be noted that the total native population on both islands 
on March 31, 1918, was 322 and the total accredited to the islands 
was 335. 

FUR-SEAL HERD. 


QUOTAS FOR KILLING. 


The killing of seals for commercial purposes could have begun 
legally on August 25, 1917, upon the expiration of the closed season, 
but it is not practicable to take skins at that time of year. Later, 
after October 20, when the stagy period is over, a large number could 
not be secured because the annualsouthward migration was then well 
advanced. Therefore commercial operations opened in reality in 
1918. 

The establishment of the number and age of animals to be killed is 
placed by law in the hands of the Secretary of Commerce. Thus on 
April 11, 1918, the following telegraphic instructions were issued to 
the island agents: 

Secretary directs killing present year twenty-five thousand male seals three years 
old and upwards. Twenty thousand St. Paul and five thousand St. George. Make 
every practicable effort complete commercial killing by August tenth. Kill as many 
large seals as practicable, keeping in mind number which census report shows should 
be reserved each age class. Law requires reservation five thousand selected three- 
year-olds, which reservation should be made in ratio five St. Paul and one St. George. 
If conditions warrant, Department will instruct kill ten thousand additional seals. 
Therefore, keep Bureau fully informed regarding conditions bearing on availability 
seals and ability islands take increased number skins. 

Upon the receipt subsequently of favorable reports from the 
islands, on July 18 the quota was definitely fixed at 28,000 for St. 
Paul Island and 7,000 for St. George Island. The St. George quota 
was secured by August 10, and on October 14, it was increased to 
7,700 in order to provide food for the natives. It is not expected 
that the ratio of one on St. George to four on St. Paul can be main- 
tained indefinitely because the history of the herd and census reports 
show that this is not the actual proportion of the animals resorting 
to each island. 


KILLINGS OF SEALS. 


St. Paul Island.—During the calendar year 1918, there were killed 
on St. Paul Island 27,503 seals. These were handled in 76 separate 
drives beginning on January 14 and ending on December 12. 

St. George Island.—During the corresponding period 7,387 seals 
were killed on St. George Island. These were handled in 43 drives, 
beginning on June 3 and ending on November 19. 
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Thus thére were killed on the Pribilof Islands a total of 34,890 
seals, the largest number secured in any one year since 1889. The 
details of the “killings are shown in the following tables: 


Recorp or SEAL Kiizines on Sr. Paun IsLtAnpD in 1918. 


| | 
Serial _s Serial 
. Skins P Skins 
Date. om Hauling ground. secured Date no Hauling ground. secured. 

Jan. 14 1 sailetpe (Sea Lion Rock). 27 19 40 | Zapadnivss st. 222s 
Mar. 7 DN [ens 6 (0) een ey ee 139 20 Al) Reef: canesee co ee eeee 
May 6 3) ee do Cee eee ewctes 222 164 23 42 eee dotie.2 4.62. eee 
25 4 | Northeast Point......... 358 24 43}; TolstOl. ccccccancceeee eee 
June 1 5 — wWowsesaesesetseths 91 24 44 | Lukanin and Kitovi..... 
4 Gil Zapadnises oes ee 320 25 45 | Northeast Point......... 
6 7 Ne Ciena Pointe.ce2 25 163 26 46+) PolOvilia.iceascesemeneece 
if Sileanae (3 11 a ea a ie a 533 27 47 | Reef...... BShceocesceeees 
8 9 | Polovina........ biewscae 243 29 48 || Zapadny oss ccc ocesneeees 
10 TO eats coco. sbiccee cee 670 30 49 | Tolstolt oo .2-necre eee 
12 ie ee G6! Sees See 289 30 50 | Lukanin and Kitovi.-... 
14 12 efapad Mi co2: = osview cee se 545 31 Gl. | Reofies..be..teeretcecee 
15 13 Nolstoh. een <2 pan ceeee 424 || Aug. 1 52)|, ZApAG OL... 2 secege= a= =e 
15 14 | Northeast Point .-...-- 139 2 5S. | Polovinasst Poss. Seek. 
21 15 igre ee ee cere 267 3 54 | Northeast Point........- 
22 16:eea (dose cee se aer eee 1,039 5 65 |) [Bolster e224 3 hte see 
24 17 Sel abe: Powt.<cosrs: < 1,062 5 56 | Lukanin and Kitovi..... 
25 18") POlOVINE Jcuccsaceag ees 513 6 57 BEL. oncace ecmucmaedaemine 
26 19 }wapadnitt: 's7riit tyes 796 8 58 Little Zapadni........... 
27 20:1 Gorbatch-. jcccenpasasts 331 8 59 | ZADRA «oon abaidle oe teen 
28 21 Poisteosess- anes eee- ee 465 10 60 | Reofsc 24 32254 2... - eet 
29 92 AN ReOT stn s waneecesesuaee 1,276 26 OL || "Gorbatelcco. oc seeceeeee 
July 1 23 | Northeast Point.........| 1,037 || Sept. 14 ey C0 wwcdsnancsmapeeee 
2 240 FPolovanabiss sates ose aceee 350 |} Oct. 1 633/268. dois Jee ee 
3 95 Zappa S52. soeeee os 292 12 64 | Reef. ico. bac oes ees 
4 26 | :Gorbatches eee <2 e228 349 16 65514222. GO2N. FAS ceed cee 
5 27 \AMOISHOL 2a ton ees- bee 285 23 66, Tolstol. «05.27 eee 
6 OR Oblece odasosene acaes ene 974 28 67 OOlsnc peccstacccetmecene 
8 Jal A 09 0 a 781 30 GSileeee do... a2 tees eas 
9 30 | Tolstoi, Lukanin, and 30 69] Tolstol. .32.cece oneness 
Katovigise ti eieeene-ee 362 || Nov. 2 Oni Reefs.) 135. veces oe 
10 SI sReCisks 8p 2c cameo cance 545 5 i OO. «65. <<.itesenmaeed 
11 ROMEGOLDALCH ee cc eeee one ee 746 9 72 | Northeast Point......... 
13 33 | Northeast Point......... 1,052 11 73)" Reef Jin Bee 
15 S41oZapadnl 2 .ccsees-n: sees 648 23 el pees do. ices Facets ROE 
16 Bi. RCO soon ot eames ene 653 29 (Gy eee dO: <2 =. 2 Se eee 
17 30 TOILOL= = cases esos poesia 351 || Dec. 5 76 | Northeast Point.......... 

17 37 | Lukanin and Kitovi.-.... 83 
18 38 | Polovina.........--- + Ee 255 Potaliccessecnst ls ~asseceee se -Beeees 

18 BON NOUS G Olea emia ae eee eee 157 


Serial Skins Serial Skins 
Date. | num- Hauling ground. secured. Date. | num- Hauling ground. ~ secured, 
er. er 
June 3 INOEH ates ee soe == nine =e 43 10 24, | Norte ii acence=es=aee=ee 348 
5 Z| Lasts. sewcie oe cewcesee> 163 18 Pay eee OMe Serecera soos 207 
9 3 | Staraya 6g 1 amit 91 20 96,| Hast. -cencssteseecareeats 287 
10 4 P NOLL ce ieee wensnce-- 62 22 27 ag ATBLELE..o 25 212 
il So) HSSb ots cccsccesessnens== 77 23 28) Wastes noes ee ee eee 174 
14 iy) WAG Dee eae 36 25 29 | Zapadui-:--oshtese oe eee 151 
15 7} Staraya Artil_-...-.--- .. 95 26 30 | Staraya Artil-= --.- 25205 144 
15 8 | North............<--- ~ Se 183 26 Sly) NOQtb eee cece eee aera 158 
17 OGM SStiaeeee nce eee = 244 29 32) HgSbe oe see ee eae 385 
19 10 |,Zapadnis..-2- 2.22... =~ 50 31 33), Nenth: <6 -.-4--p tenn 206 
20 il Saas Jy he Ae 131 31 34 Se ti ATH +. 22a 156 
21 12 | North. .....-.2.025-<5=-- 125 |} Aug. 5 35H) HMaSte Sete see eso epee 206 
23 13 Bast. .cneebsceemevice ss 346 9 SG.) NOM isc nase cn cena see 83 
25| 14 staraya tArtil. Tee S28E5 192 || Oct. 21] 37|--... aL. BEd. 48 
26 151] (NOL. |. cee. cn encs=ge-= 26 bi) 38 WiaSt ee cee eee oo 66 
27 16 Ras BRAN ode Sooo socnracas 300 |} Nov. 1 89 |MNGrtitscceccnce ects cote cos 72 
30 17 Rraraye Attila 22> ener 178 2 40,| Zapadni_ 2... .5.5,-5....- 16 
July 1 18) NOUN. s.n<c--cnse eae 191 5 41 Basta co~ ct egeccecnas-- 4 74 
3 19 te Jasasaes dee ee = eee 611 14 42 TINGriis isa. 12-8 tke 49 
5] 20 Staraya ‘Avtil../.c0- ae 100 19| 43! Staraya Artil............ 62 
5 DAHON OFLU ns opeewisse senate 220 
pi ash 8 ES RE S52 2 416 Motel. ccdeyensees see ee asecen eee 7,387 
9 23 ae (Arti, Sc cseeeeees 161 


ee ee 
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BRANDED SEALS AND AGE STANDARDS. 


In 1912, through the initiative of George A. Clark, 5,228 fur-seal 
pups were branded with an inverted T on the top of the head. Of 
these, 1,944 were males, 1,796 were females, and the sex was not 
recorded for 1,488. It may be supposed that half, or 744, of the 
latter were males, because the births of the sexes are generally 
believed to be equal. This would make the total number of males 
branded in that year 2,688. These animals have been reappearing 
upon the hauling grounds every year and much valuable information 
has been secured from them on the growth of fur seals. Some have 
been killed each year and the records secured have been published 
in this and corresponding reports for previous years. On the islands 
it has been the practice to record the length of the body, the gross 
weight after sticking, and the weight of the skin before salting. 
Each skin has been tagged, and after arrival at St. Louis the trade 
classification has been ascertained by experts in this work. 

In 1918 these seals were 6 years old. On St. Paul 23 were killed 
and on St. George 14, a total of 37. All were secured before the close 
of the sealing season on August 10, none being taken during the fall 
season. The records of these 37 branded seals are shown in the 
following table: 


RecorDs oF BRANDED 6-YEAR-OLD Mate Fur Seats KIntep ON THE PREBILOF 
IstANDS DuRING THE CALENDAR YEAR1918. 


Serial : 
Date of Carcass | Carcass Green-skin = - 
Has Le killing Island weight.a| length. weight. Trade classification.b 


Extra extra large. 


ig. 
Extra extra large. 
Do. 
Do. 
Do. 
Do. 
Wig. 
-| Extra extra large, 
Do. 
Do. 
.| Wig. 
Do. 
Do. 
Do. 
Wig. 
Extra extra large 
Do. 
Do. 
Do. 
Wig. 
_ Da. 
Wig. 
Do. 
Do. 
G6002'|.--. . Ge eee Ae Do. 
G 6003 | June 17,1918 Do. 
G 6004 | June 21,1918 Do. 
G 6005 | June 26,1918 Do. 
G 6006 |..... GO sncents.% Do. 
G 6007 | July 1,1918 Do. 
G 6008 |..... loLLe Do. 
6009 |..... do% ee. .- Extra extra large. 
G 6010 } July 5,1918 Wig. 
G 6011 }..... eee Do. 
G 6012 | July 31,1918 Extra extra large. 


a Seals were bled before being weighed. 
b For new trade classification names, see table, p. 98. 
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The records of these branded seals are of very great importance, 
because they show the range of variation in the size of each age class. 
There has not been found any single external characteristic which 
can be relied upon absolutely for the differentiation of one age from 
that above or Velev it. The weighing of the skin is very unreliable 
as an indication of age, as the weight varies according to the condition 
of each animal and the manner in which the skin is removed from 
the carcass. The weight of animals in any class is likewise subject 
to great variation, depending entirely upon their physical condition 
when killed. The length of the body from the tip of the nose to the 
base of the tail also varies; there is an overlapping in this respect of 
any three consecutive age classes. A sufficient number of the 
branded animals of each age up to 6 years have been killed, how- 
ever, to show the extremes of length of the majority of each class. 

It is reasonable to assume that the remainder of the herd is subject 
to the same variations as the branded animals, so that when these 
points separating the several ages are found for the latter they can 
be ean pe standards for the classification of all animals which may 
be killed. 

Owing to the fact that the seals obtain a considerable part of their 
growth during the summer season, the lengths in summer are not 
applicable to animals which may be killed in the fall; the number of 
branded animals, however, which have been killed in the fall is not 
sufficient to make the results of computations based on them entirely 
satisfactory. Such information as there is leads to the belief that 
the addition of 2 inches to the maximum and minimum lengths as 
found for summer seals is sufficiently accurate for the segregation of 
those taken in the fall. The fall killings are small anyway, being 
made largely in order to provide food for the natives for winter, and 
are insignificant in comparison, with the total number killed. 

The following table shows the measurements which will be used 
in making the age classification of all seals killed in 1919: 


AGE STANDARDS OF Bopy LEenetTuHs or Fur SEALS. 


Age. Lengths of Lengths of 


summer seals. fall seals. 
Inches. Inches. 
RO EELT ES ie Ae hee onal ere ene SAA AMS. Ee nla RO Sa en acre Up to 36.75 Up to 38.75 
2-year-olds.......-.-.-- Tate: omental Se Spee ORR a. tS GE Nig pe ae 37 to 40.75 39 to 42.75 
SAVOR POS ee setae tet ans on op tee aoa EAS RE = hes fee it See Ree 41 to 45.75 43 to 47.75 
A-VORTHOLOS waion = = eds => «hee CEE FS een ee Ee eg =P Ae Paina eed 46 to 51.75 48 to 53.75 
BVO TAOLIS Uno ee werner aor ee ya ae ots as he oo SU Oe eee 52 to 57.75 54 to 59.75 


SHES Dy Se 4? etic Scolar ate Sr Sn Se ROR ll Seer. 58 to 63.75 60 to 65.75 


AGE CLASSIFICATION OF SEALS KILLED. 


Whenever seals are killed on the Pribilof Islands the lengths are 
taken by means of a pair of beam calipers. These records enable the 
age Classification by comparison with the standards derived from the 
measurements of branded animals of known age. This work is highly 
important because it enables for the first time the securing of definite 
information regarding the number of animals in a particular age class, 
and any required reserves can thus be determined with accuracy. 
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In order to complete the record of seals killed on the Pribilof Islands 
in the calendar year 1917, the following table is presented to supple- 
ment the information contained in the table on page 118 of the report 
of Alaska Fisheries and Fur Industries in 1917, which contained infor- 
mation only as to the ages of seals taken in the summer sealing season 
of 1917: 


Aqers or Seats KILLED ON THE PrRiBILOF ISLANDS FROM Ava. 10 To Dec. 31, 1917.4 


Age. St. Paul. | St. George. Total. 

AEs en Be os es se aanee sels rae IN Ie st nmnerorerireeis i ee = EE nf 
Weis HU Sham Sees ae Soe SE Se Re nei St es 161 18 179 
Cena TORRE. SSS a ee Te nate sen. a ne eae ea ere 712 495 1,207 
ASVERIEDLOSo oe. oi cies ne a= v2 = ao andere ste agie Ro neeewat nae nwarecnas ce 261 135 396 
DAO HEOLOS See ots ee Soe pes Stn SAmele <n Baebes semanas eeyieiae eee ree BO wee. Soseasee 30 
(WT GE SITE i ee une eae Tx te See {Ll aaa ermese 1 

ME ee ee. ene Ltt Oy te tak Neate Sis 1,166 | 648 1,814 


a The few cows which were killed accidentally are classified in the tables along with the males in order to 
make the record complete. The final result arrived at is not appreciably affected thereby. 


The ages of all seals killed in the calendar year 1918 have been com- 
puted as follows: 


Aces or Seats KILLED ON THE PRIBILOF ISLANDS IN THE CALENDAR YEAR 1918.4 


Summer, 1918. Fall, 1918. 
Grand 
Age. DiUume Tt Up a total. 
St. Paul. | St.George.| Total. St. Paul. | St.George.| Total. 

Mearknpss....52.c2.022: ¢ 12 1 13 Dt. Sessa tere 2 15 
Pyear-o1dsesJs: S42 S52: 198 53 251 13 1 14 265 
3-year-olds...........-.-- 12,706 3,748 16, 454 239 313 552 17, 006 
4-year-olds..........-.... 9,468 1,718 11, 186 199 30 229 11,415 
5-year-olds............... 3,528 766 |. 4,294 123 25 148 4,442 
G-year-oldss=- 02-22-23. 5: 702 326 1,028 38 15 53 1,081 
T-VOar-OldS- bec. 2.20. vez - 259 388 647 8 3 11 658 
Unelassified 2-2... 5 2a. Sys. MB A Ge CP ae eel (ees eo | RSS a oe Be 8 
Rotalesenc bes sors 26, 881 7,000 33, 881 622 387 1,009 34, 890 


a The few cows which were killed accidentally are classified in the tables along with the males in order 
to make the record complete. The final result arrived at is not appreciably affected thereby. Seep.119 
for details regarding the cows. ; 


CLASSIFICATION OF SEALSKINS FOR THE TRADE, 


The names which have in the past been applied to the various sizes 
of sealskins were arbitrarily chosen and bore no relation whatever to 
the age of the animal. They conflicted with the terminology which 
has come to be recognized throughout the world in its application to 
the living animals. Thus under the old trade names the word “pups”’ 
entered into four designations which might include animals from 1 
to 4 years old, inclusive, but which never referred to those to which 
the term “pups” is properly applicable. The young of the year in 
which born have always been known by this name, but their skins 
have never been on the market. 

In order to do away with this anomalous condition and prevent con- 
fusion in the minds of the uninformed, a new set of names was adopted 
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in 1918 for the several sizes of skins which bear no age relation to the 
animals at all. The sizes of the grades were not changed. The fol- 
lowing table shows the equivalents. 


TRADE CLASSIFICATION OF SEALSKINS. 


Old names. New names. Lengths. 
Inches 
wins ates" “hist, Ratt Rick ee WikSis 0c d2a ap selon tenis eee eee Above 55 
i PS 220: Seaweeds ceeee aes > hanneebee 
Middlings and smails Hxtla Oxtra larger... occ sssn seman ee cnee 49 to 55 
Smalls * 2 he aeeoee ae l€clEioxtra IarpeJes 255s 04es ccd seetece aioe 46 to 48 
Large pups..... ae as -| Large........ PF 43 to 45 
Middling pups. Ss en .--| Mediums....... 39 to 42 
Sinall pups! clos. esas .--| Small mediums. 35 to 38 


xtra SMAPS | o<peecteesscasesbecns wank tnnni~ 56] sassine wa mrbadanude aakeesaules danni at 2s nn 


This terminology was used in the two public-auction sales at 
St. Louis in 1918 and was accepted by the trade without confusion. 


CENSUS. 


A census of the seal herd was taken in 1918 at the usual time by 
employees of the Bureau. An increase of the number of cows 
slightly greater than the normal which has prevailed for several years 
is encouraging. Slight differences in methods of computation have 
been instituted as the knowledge of death rates and other factors 
have required. Complete information on this subject is given in the 
report by G. Dallas Hania published herewith. 

ollowing is astatement showing the numerical strength of the herd 
in 1918 as compared with the six preceding years: 


GENERAL COMPARISON OF RECENT CENSUSES OF THE SEAL HERD, 


Class of seals. 1912 1913 1914 1915 1916 1917 1918 

Harem bulls....... 2 1,403 | 1,559] 2,151] 3,500] 4,850] 5,344 
Breeding cows..... zu 4} 92,269 | 93,250 | 103,527 | 116,977 | 128,024 | 142,915 
Dlrplis DUNS Et ey Bee ee ne ae eee |e cee Se ee a eee ol a eee 8,977 | 17,110 
Tdlo\bulls... 223154 07s Ve peasy 105 172 673 | 2,632] 2,706] 2,444 
Young bulls (chiefly 5-year-olds)........ 199 259 1 658. )| ..0222<20-leests oon cclesesstcee eee 
G-year-old “males <).<./023 .2 2c een anoaeen| Nomesees = |<o-cesheoleesmoecs yooh ees 11,167} 15,397] 13,755 
S-yeRr-Old. males). S229 ue Ae ee eee ow Scan eee 11,271 | 15,494] 14,813] 11,941 
A-vear-oldsmales........252 sssseeeseeenes 100 2,000 9,939 | 15,848] 15,427] 16,631 7,114 
@-yenr-oldsmaleg:c.2ci5-5. 22.teel snes ee 2,000 | 10,000 | 13,880 | 18,282] 19,402] 19,507| 9,117 
2-year-old males. ......... 2.0 -beecerese- 11,000 | 15,000 | 17,422 ; 24,169] 26,815| 30,159 
Yearling vialess) (212% So sree thes 13,000 | 20,000 | 23,068] 30,307] 33,645] 38,013| 41,595 
2-yoar-Old Cowscn_ aes be see eset cee 11,000 | 15,000 | 17,422 : 24/245] 26,917] 30,415 
Vearling cowssdssccg ee ee cee 13,000 | 20,000] 23,067] 30,306] 33,646] 38,018] 41,608 
upset eee ae sy, 8! 81,984 | 92,269 | 93,250 | 103,527 | 116,977 | 128,024 | 142,915 

Potale ce. so desesne tot eres eae 215,738 | 268,305 | 294,687 | 363,872 | 417,281 | 468,692 | 496, 432 


SPECIMENS OF FUR SEALS FOR SCIENTIFIC PURPOSES. 


From time to time calls are made upon ‘the Bureau by scientific 
institutions for specimens of the Alaska fur seal for exhibition or 
other purposes. There is no authority in law whereby animals may 
be killed to supply this demand. A few cows and bulls and a con- 
siderable number of pups are found dead on the rookeries each year, 
however, and these afford a means of filling such requirements. 
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In 1916 the California Academy of Sciences made a request for 
sufficient material to enable a mounted group to be installed in its 
museum in San Francisco. It was not practicable to secure sufficient 
animals at the Pribilofs for this purpose untilin 1918. In all, 13 pups 
and 16 older seals, a total of 29 specimens, were collected and shipped 
to this institution in 1917 and 1918. The records of these animals 
were made separately from the regular take of skins. 

Existing law requires that all sealskins from the Pribilof Islands 
shall be sold and the proceeds covered into the Treasury. In arriving 
at a price to be fixed for such specimens from dead animals, considera- 
tion has been taken of the fact that many of them are worthless com- 
mercially and for others it would be difficult to obtain an equitable 
appraisement. Therefore, the sum of $1 each was fixed as the 
value of the pups and $5 each for all older animals. The institution 
securing the specimens paid all charges for labor and transportation 
connected therewith. 


DEATH OF FUR SEALS AT AQUARIUM. 


The two Alaska fur seals which have been at the Washington 
aquarium of the Bureau since the summer of 1909 died in 1918, 
the female on September 1 and the male on September 25. Autopsies 
were performed by experts of the Bureau of Animal Industry and 
showed the cause of the death of the female to be congestion of the 
lungs, and of the male to be acute general enteritis, perhaps of bac- 
terial origin. 

These two seals were born at St. Paul Island, Bering Sea, in July, 
1909. Shortly afterwards they were found to be waifs whose mothers 
had been killed at sea by hunters, and they would have starved to 
death, as so many thousands of their kind did every year, had they 
not been bottle-fed during the early weeks of their existence. They 
were the only Alaskan fur seals which have borne confinement more 
than a year or two. Several lots brought to the States as pups and 
distributed to aquaria and zoological gardens succumbed in a short 
time. An interesting fact is that whereas in nature fu seals never 
enter fresh water, these particular individuals had‘ never been in 
salt water. 

FOXES. 


SEASON OF 1917-18. 


Only one species of fox is found on the Pribilofs, Vulpes pribdilof- 
ensis Merriam. It appears in both the blue and white color phases, 
with the former predominating. In fact, through the system of cap- 
ture employed on St. George Island since 1897, the proportion of 
white foxes has been reduced to a negligible factor. On St. Paul 
approximately 25 per cent of the skins secured are white. Pribilof 
Island blue foxes have long been considered the best which reach 
the markets. Although there is a small percentage of poorer grades, 
as would be expected among so large a number, in the main the fur 
is long, dark, and silky. 

The method of feeding and trapping established on St. George 
Island in 1897 by James Judge has been highly successful. The 
Bureau plans to take active steps to establish it in the near future 
on St. Paul Island. 
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St. George Island.—The following extract from the report of Agent 
A. H. Proctor on foxing operations on St. George Island for the 
season 1917-18 was written on October 31, 1918, and gives interesting 
details of the work. 


The presence of the U. S. F. 8. Roosevelt at the islands discharging cargo delayed 
trapping operations until the night of December 19, 1917. The Roosevelt made her 
final departure December 17, and two nights later trapping for skins began, and con- 
tinued at suitable intervals until the night of February 8, 1918, when operations were 
suspended for the season. The trap at the village was operated, in all, 24 nights, 
that at Zapadni 11 nights, and string traps were used in the village proper three 
afternoons. Trapping at the village trap and at Zapadni was concurrent. 

As noted in the accompanying record, two mangy males whose bodies were entirely 
denuded of hair or fur were shot in the village, and as their skins were worthless they 
vere publicly burned. These animals were killed to prevent them from spreading 

e mange. 

During the trapping season there were killed for skins 320 blue males and 279 blue 
females, 2 white males, and 3 white females; a total of 604 skins. ‘To that total were 
added the skins of three blue males which were found dead, bringing the total number 
of skins for shipment to 607. The entire shipment was forwarded on the Roosevelt 
June 21, 1918. 

Including the 3 found dead, 1,017 foxes were handled during the season. Of that 
number 200 males and 208 females were branded and released for breeders. Following 
the established practice, all animals unfit for breeders that entered the trap were 
killed, but in order to produce present revenue, and for the better reason that the 
herd could well afford it, a proper percentage of animals bearing a higher grade of 
pelt were also killed. 

The breeders, 200 blue males and 208 blue females, consisted of the finest speci- 
mens that passed through the trap, and considered as a whole they were very high 
grade in every respect. Those released for breeders received a mark that identified 
them and secured them immunity from killing at a later period in the season. Males 
were branded or marked by clipping a broad ring from the fur near the end of the 
tail; females were similarly marked, but the band was clipped near the base of the 
tail. These marks remained until the coat was shed the following summer. No 
male that weighed less than 104 pounds nor a female that weighed less than 74 pounds 
were reserved for breeding. All were in such fine condition that none were released 
that even approximated those weights. 

The season of 1917-18 was in every respect the most successful one for 25 years. 
The most recent season that approaches it was that of 1905-6, when 1,062 foxes were 
handled, but in that year only 481 were killed. In point of number of skins secured 
the past season was exceeded only by that of 1892-93, when 928 skins were secured. 
The large Paley deme followed immediately after the large catch of the previous 
season, and c y, demonstrates the wonderful increase that has taken place within 
the past few years. This is further demonstrated by the ease with which the catch 
was secured, as is shown by the accompanying record. 

After the close of trapping operations reliable persons report having seen large 
numbers of unbranded foxes at large at various points on the island, and many were 
also observed in the vicinity of the village and at the feeding ground. No reliable 
estimate can be made of the number of foxes alive at the close of trapping, but it is 
more than safe to say that the 200 pairs released for breeders represented far less than 
one-half of the number. The presence of unbranded foxes after the close of trapping 
operations shows conclusively that all do not resort to the village to feed, at least 
during the hours when the trap is in operation. This is, of course, not true of them 
all, as some branded animals Nave been seen at the most remote points. Zapadni 
appears to have a colony that rarely visits the village, and the same appears to be 
true of Garden Cove. Recanatrins that, it has been customary to preserve food at 
Zapadni for winter’s use, and this season 200 seal carcasses were preserved there, and 
at this writing something less than one-half of it has been consumed. 

The first night of trapping invariably is the best, and the number then handled 
may be accepted as a good indication (weather conditions remaining favorable) of 
what the final take may be. On the first night of 1917-18 we killed 197 foxes, and then 
had to suspend operations early and while they were coming to the trap in increasing 
numbers, because our shoproom was too small to permit us te stretch and dry-a greater 
number. The same lack of shoproom made it impracticable for us to resume trapping 
before December 27, eight days after the first night. On the second night we killed 
133. These two nights, it is believed, exceed any similar record since the present 
trapping method was established in 1897. 
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During the remainder of the season foxes gathered about the trap in large numbers 
nightly, but many had become trap-shy and could not be induced to enter in any- 
thing approximating the number taken during the first two nights. Contrary to the 
writer’s previous experience, not one night was a failure. The nearest to a failure 
was the night of January 11, when only one fox was caught, and this is accounted for 
by the fact that during all that day and up to within two hours of opening the trap 
a gasoline engine was in operation within 100 feet of the trap, and it is certain that 
the noise and odor of the engine kept foxes away until very late at night. That night 
an unusually large amount of food was placed outside the trap after the latter was 
closed, and by morning it was entirely consumed, thus showing that a large number 
had fed there later in the night. After that experience bone grinding was postponed 
until after fox trapping closed for the season. 

From early in May until about September 15 foxes find abundant food on the cliffs 
and in the rocks where the birds nest thickly. The bird migration is practically over 
by September 15 and by that date the foxes seek food elsewhere. The beaches furnish 
a limited amount under ordinary conditions and at rare intervals a whale or sea lion 
is washed up, but such food supplies at that season can not be depended upon and in 
consequence preserved food must besupplied. Feeding at the trap began September 
15 and was continued until May 8 until least auklets (choochkies) and other birds 
appeared in sufficient numbers to provide a food supply more to their taste, when the 
foxes ceased to visit the village feeding ground. 

For more than 20 years food has been the one great and constant problem in fox 
propagation on this island. Previous to that time the large number of seals killed 
annually and left on the killing fields provided a supply ample to sustain a very large 
fox herd. As seal killings diminished, fox life decreased. In 1897 Assistant Agent 
James Judge began preserving seal carcasses in an abandoned silo. These carcasses 
were taken out, freshened, and fed during the winter. This experiment met with 
such success that it has been followed ever since. But fora number of years sufficient 
seal carcasses were not available and the food supply was to some extent added to by 
the purchase of salted salmon and other fish and on one occasion whale meat. 

During the summer of 1917 the viscera and other waste portions of seals were pre- 
served in the silo, and that together with a portion of the meat from the large number 
of seals killed during the late fall furnished the largest supply of food for a number of 
years and enabled the herd to secure an ample amount of nourishing food throughout 
the winter and spring. Asa result the females were strong and brought a larger per- 
centage of their young through the nursing period. 

Taking 7,000 seals during the sealing season of 1918, for the first time in many years, 
provided sufficient meat in excess of the natives’ requirements to enable us to preserve 
alargesupply forthefoxes. Early in thesummerit was seen that the one silo would not 
suffice and work was at once begun on another. It was completed and filled before 
the close of the sealing season and about 300 carcasses from the last killings of the 
season had to be left on the killing field. Flesh decays slowly here and the carcasses 
on he killing field furnished ample food for the young and old after the birds began 
to leave. 

Following the plan begun in 1916, a pipe-line was laid on top of the ground early in 
October from the silos to the standpipe in the siphon line connecting the village with 
Upper Lake. Fresh water wasrun into the silos for four weeks and the small amount 
of salt sprinkled over the carcasses when they were placed in the silos was thoroughly 
washed away. The meatso preserved is remarkably firm, butis very high and seems 
to be relished by foxes. It is this meat that is being fed out nightly. While this 
partially putrid meat furnishes their principal food supply during the winter months, 
the foxes secure a varying amount from the beaches, and it is not unusual for them to 
entirely desert the village feeding ground when sea food becomes abundant along 
the beaches. 

_ Young foxes make their first appearance about the entrance of the warrens early 
in June, and this year it was seen that litters brought to that age were unusually large 
and well nourished. As fall came on the inexperienced young had ample food close 
at hand and they were seen feeding on the old killing field in large numbers, and by 
October the three hundred odd carcasses gave evidence of their activities. The fore- 
going applies particularly to the litters in and about the village, but visits to Zapadni, 
Staraya Artil, Garden Cove, and the vicinity of East Rookery showed that the young 
in those sections were in exceedingly fine condition and families were large. 

_ In September, 1918, a pair of young foxes was secured from Sagchudak Island, an 
islet near the southern shore of Atka Island of the Aleutian Group. They were secured 
in exchange for a pair of young foxes from the St. George herd. ‘The transfer was 
authorized by the Bureau in a telegram dated September 5, 1918, and the trade was 
made with Reverend Mr. Hotovitsky, of Unalaska, who, it is believed, is engaged in 
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fox raising in some part of the Aleutians, The new foxes were permanently marked 
by clipping the top of the right ear and slitting the left. They were kept under 
treatment until the wounds healed and were then released. They immediately took 
up their residence under the boardwalk leading to the radio station, where they have 
since lived. They are frequently seen and are in excellent condition. 

The physical and numerical strength of the herd warrants a take of skins materially 
in excess of that of last year, and it is not unlikely that approximately 900 skins may 
be secured. A greater number would not weaken the herd, and it is my opinion, 
based upon my own observations and reliable reports from others, that a take of 1,000 
would not represent the year’s increment. 

Aside from the number of foxes, the weather during trapping time is a material 
factor which must be considered. Cold, clear nights when the tide is high, are the 
best, and on such nights good catches are to be expected. 

The production of animals with the best grade of pelts is one of the objects we are 
aiming at, but it is a question whether the finest pelts can be produced so long as the 
herd is forced to subsist largely upon carrion. The commercial value of the herd is 
great enough to warrant serious consideration being given to the erection of a cold- 
storage plant in which 2,000 or more seal carcasses could be preserved in a frozen state 
to be fed fresh to the foxes during the winter. While sucha number of carcasses would 
in itself be insufficient to subsist the herd, its prophylactic value would be great when 
used to vary the diet. 

From an economic point of view no better way of disposing of seal carcasses can be 
found than that of converting them into food for the blue-fox herd. Many years will 
pass before the number of seals killed on St. George will exceed the combined needs 
of the natives and the fox herd. 

The experience of last season demonstrated that the fox herd has outgrown the 
limits of our present shop and that a much larger building is required for drying and 
stretching the pelts unless the take of skins is to be kept within the limit of the present 
small building. During the coming trapping season it is proposed to utilize the least- 
finished native dwelling for drying skins, but that building will be available for the 
one season only. 


RecorD or Foxes TRAPPED ON ST. GEORGE ISLAND, ALASKA, SEASON 1917-18. 


Marked and 
. Found 

arial Blue. White. released as 

Aerial dead.| ‘breeders.a 
ber of | Date. Where taken. 

kill- : a 
ing. Fe- Fe- e- 
Male. prinies Male. ainihey Male. | Male. malo, 

1917. 
SHeae INOV.26 | Villages hs. Se oa ee eee ee Blaet eee: Seeee  emeemeaes T [2 nee eee 
BS ee INGV es 27 132 -dO5 3228 0s Nee es ba |e ce es eae ee [ae teclee |S ae tee 1 |. See2 2 See 
Met Se Dees19'i Village trap! ee ae Pe 114 83 |). OSes AI ee 3 4 
1a Soe Dec. 27 |..... GOs! £60 2 Se Bs eee ache 73 59 L [= aechie eh tz 8 11 
1918, 
S.tissty Jan. 12) |' Village'trapl.. 22S ees. 5 2 8 9 Sceedea dle hea eS 6 9 
aifese Maz 243) 2 25: Go2ey. Baad. ees Se eee acne 5 LOW es cnn deh 8 2 1 
Dreeece ane 4. lesoee Che SRE Cae ed: 5S eS 8 Dl eee «| eaoade’ [see eeee 7 6 
Greek Wane | iO) eo-ce DO saat notte. see seened 2. oa 16 a Ul papa nA lat Aetag |B oS 2 an 12 14 
Eee Jane aT ite Goel ter se ee) fe ee i ees aos Pres seme Sores!) Teese 
8 FAR Lape se Gol gey eros tere. Seeeeacl < 9 9) |ree ze se eeiere| te zeee: 1 4 
Casas SUES OL eA | PRG ete RS Ses a ee ee 17 i ie eee PP oe 2 ee i 9 
1 Ui ek as Jat 20) | ee One ene aes ee aee oe rn ate 20 ys. See eee ne | aeeee oe 8 11 
1) ee JANG» Qly 2. oe (10 eA EE IEE ote Ds rst ers 8 Ds nicfe cee i See eaee 9 9 
phase JAD 22 | s: Go: Seerepetiee sisht. 3.4 = 4 3 1S See S| ee 6 14 
pe eR 2 3 Re (Bap SAE a = SE ae a 5 RS a es | 22 21 
bi: toes Jane 25} see ORE ae eo eae 2 B Al eS seca hee hae | aes ae 15 13 
Lee Jan. ‘/27,) Village (Shot) .5. 222th Vif, Pie e kL US cede! TO, Be 
152. 342 Jan. 28] Villagetrap..ois.3-2 2:2) -.2-i2b-- 2 Mjl32 Lesa] SS) otra Ss Be 1 
Th. 42 Jan. 2Oaiss..6 Ghai Se. 5 Se sid l 1S ERS 3 CoE ARR teh 2 S| a | 2 3 
Beha 0. (30) |! Village; (SHotyee. tice cee SCS a) a A es | =» 
eters Jan. '+ 24° | Zapadni. ates tess Ole aE SES ULE EE ee oT NESE 
Pere §an..725)) 2.2. doche state Meee! tc, seh oes Se Jes alos ~ ates es eee 1 1 
a All blue. 


b> An animal entirely devoid of hair or fur was shot; skin publicly burned in shop stove. 
¢ This animal weighed 24 pounds. 
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Recorp or Foxrs TRAPPED ON St. GrorceE Isnanp, ALASKA, SEASON 1917-18— 


Continued. 
| | Marked and 
arked an 
Serial Blue. | White. els released as 
num- . breeders. @ 
ber of | Date. Where taken. 4 
kill- 5 2 
ing. e- e- e- 
= Male. | ajo. | Male-| mate. | Male. | Male. | atc, 
1917. 
ae oes Arion | AA Datai ee een ea ae salon ane eee |e tee elem eeee clic sc ssl step kasloe te cas 2 4 
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ae Jan. ¥ 23) | 2 C3 {oS a ae a ia) ee Nn Se _ ne ete) 1 n eealee | lateral 
Gacaeee Jans) 29 |25.-- a eet ece eee | CHIE ODS b38 FSET fee es ee 
1 oe oa Tires SI PEG ert] c a eo mem apie 5| ina (Ge (RN |g Pe | [a ee MRR Yh) es ee 
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irs 31 | Village (string trap) ert dbs es 
1 ae Ra hu PAS G16 i ON ie a rrr eed 
iti aes Feb. 1 Village trap.....:...-.- 
oe 1 | Village (string trap)... 
20s tse Feb. 3] Villagetrap........... 
wee eres 3 (OR Magee ia ae ee ee ned | aera 
Gates Feb. 4 | Village (string trap) 
Ch eres ANENalaas trapeere - 42552 t, Lee 
pees 1) ale sl Pere OC SR tatth cttten heath By Ayn A 
Bis. eve M4. \ieepadni:. 2 os So Ds 
Oy .2 Hebs3 <2. GOe > =tael erst. Se ccteeesad | aaaerse 
OES 2 Heb. .4.].-<.. do.. 
56 ee Feb.. 5 |-...- (6 ova @ peed 
73 ee Feb. 6 | Village trap.. 
Reece 6 | Village (shot) 
Diy oe. Hehsc18),eVailNare Tap pent. dves seca. aods et Slesinaeae 
ASE Meer LMAC GL sae tatoo cae che ctcce soe ee cee | eee ce 
Way 2) Se ee ence or Capea eee ee ne 32s ae eete 
a All blue. 


b One additional male was killed, body devoid of hair; skin publicly burned in shop stove. 


St. Paul Island.—The foxes on St. Paul Island run wild and are 
captured in steel traps. No selection can thus be made for a breeding 
reserve and the dangers of overtrapping are obvious. For some rea- 
son not adequately explained this island has never been the equal of 
St. George for foxes, although it is larger, has more extensive beach 
areas, and about seven times as large a seal herd. 

At the present time fox life seems to be at alow ebb. In 1917-18 
10 days’ trapping under excellent weather conditions and with about 
300 more traps in use than for several years previous resulted in a 
catch of only 104 animals, whereas, in the winter of 1914-15 over 200 
pelts were secured in this time. It is entirely possible to practically 
exterminate the animals here if very close supervision is not given. 
It is planned to make a thorough attempt to institute the Judge sys- 
tem of feeding and selection at an early date. If it can be made a 
success on St. Paul Island, the dangers of overtrapping will disap- 
pear and will, it is hoped, bring the St. Paul herd to a high state of 
excellence. 

PAYMENTS TO NATIVES. 


The natives are paid $5 from the proceeds of the sales for each fox 
skin secured. Since this is in return for labor performed, no dis- 
_ tinction is made between the white and blue pelts. The work 
ett is the same on each. On St. Paul Island the pelts brought 
in by each native are credited to him. This plan can not be followed 
on St. George Island because of the manner of taking and killing. 
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Accordingly, a division of the total for the community is made and 
each man entitled to a share is credited with his proportion. The 
more skillful persons receive the largest shares. Thirty-nine natives 
of St. Paul Island earned $520 for the taking of 90 blue and 14 white 
foxes. After the checks were stated, Innokenty Sedick died and the 
amount of $5 which was due him was equally divided between three 
of his heirs. Twenty-six natives of St. George Island earned $3,035 
for the taking of 602 blue and 5 white foxes. 


SEASON OF 1918-19. 


On St. Paul Island the extent of trapping was left to the judgment 
of Agent Fassett. On December 15, 45 natives with 8 traps each, 
making a total of 320 traps, began operations. The traps were left 
out 5 days, or until December 19, and the result was 119 blue and~ 
25 white pelts, a total of 144. As unusually favorable conditions 

revailed, no further trapping was recommended by the agent. 

pon the close of trapping, the feeding of processed seal meat from 
fe by-products factory was instituted each week at three different 

aces. 
F On St. George Island trapping began December 16, and at the end 
of the month 339 blue and 3 white skins had been secured. During 
January 202 blue skins were secured, making the total to the end of 
the month 541 blue and 3 white, or 544 altogether. Since the animals 
were reported mating on that date, trapping was restricted to mangy 
and other animals unfit for breeders. Of these, 7 blue and 2 white 
were secured in February. 

Agent Proctor telegraphed that the small catch was due to the 
stranding of a large whale under the high bluffs and its subsequent 
breaking up and drifting to all beaches. An abundant food sup- 
ply was thus provided, so that the foxes were not obliged to resort 
to the station. Foxes appeared abundant and all were very fat. 


Summary oF 1918-19 Fox Cartcu. 


Blue. White. | Total. 


St./Paulisland sic’ i el 1 5h SSeS eae: OE SE eee. Ses 119 25 144 

BinGoeorze [sland eect oot ae epee adeeme.- = anismapinseteea aes acer 548 5 553 

MWopal east sok ce Nee he Stee ease ele «on usc nee ean ee seaeck 667 30 697 
REINDEER. 


The reindeer herds on St. George Island and St. Paul Island have 
continued to increase very satisfactorily. The surplus males furnish 
a limited amount of food, which takes the place of fresh beef to a very 
large extent. It is planned that at no very distant time the islands 
shall-be practically self-supporting in the way of fresh meat from 
this and other sources. 

On St. Paul Island in the summer of 1918 ‘there were 160 animals, 
including 40 fawns. Two were killed and three others in poor 
physical condition probably died, leaving a total of 155 in the herd 
at the close of the calendar year. 

On St. George Island there were reported 114 of all sizes at the end 
of the calendar year. This brings the total up to 269 for both islands, 
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as compared with 154 for 1915. A total of 20 animals was used for 
food on both islands during 1918. 

Since the reindeer subsists during the winter upon one or two 
species of lichens, which are of very slow growth and of limited distri- 
bution on the Pribilofs, the Bureau plans to institute an inquiry into 
the probable maximum size of herds which can be continually main- 
tained on each island. 

BIRDS. 


During the course of several years at the Pribilof Islands, Dr. 
G. Dallas Hanna has from time to time devoted considerable study to 
the enormous numbers of birds in that region. As the result of his 
SUSoe pee the following has been recently submitted by Dr. 

anna: 


The enormous numbers of sea birds which nest on the Pribilof Islands form one of 
the most interesting spectacles to be found there. Some of the species have been 
estimated in millions, 

Many employees have given the subject a share of attention during their residence 
there, and the islands have thus come to be better known in this respect than any 
similar area in Alaska, Collections have been sent in from time to time, and almost 
without exception they contained some species which attracted unusual attention. 
Stragglers arrive from all directions and a considerable number of them may be ex- 
pected every year. The total number of species which breed or are found regularly 
in migration is only 45; but the number of stragglers has swelled the list to 129. Of 
these no less than 14 represent the first records of the species having been secured in 
North America. Five others were originally described from this locality. 

Specimens have been collected of all except 6 of these 129 species, and of those col- 
lected the U. 8. National Museum possesses specimens from the islands of all but one. 

While it is impracticable at the present time for any of the Pribilof employees to 
devote much time to the collection of birds, owing to the shortage of assistants, the 
Bureau encourages the preservation of any specimens which may appear strange or 
which possess some unusual interest. 

The list which follows was originally prepared by Dr. C. W. Richmond, of the 
National Museum, for use on the islands in recognizing other desirable species. It 
has been added to by the present writer after completing the study of the last collec- 
tion he brought from the islands. Names have been corrected and slight changes 
made by Dr. H. C. Oberholser, of the Bureau of Biological Survey. 


CHECK LIST OF BIRDS OF THE PRIBILOF ISLANDS, ALASKA, WITH THE NAMES OF 
PERSONS FIRST RECORDING THE SPECIES FROM THE ISLANDS. 
Colymbus holbellii. Holbeell’s Grebe. 


Cepphus columba. Pigeon Guillemot. 


ELuiorr. NELSON. 

Colymbus  auritus. Horned Grebe. | Uriatroille californica. California Murre.4 
HANNA. ELuiorr. 

Gavia adamsi. Yellow-billed Loon.| Uria lomvia arra. Pallas’s Murre.@ 
TOWNSEND. Dati and BANNISTER. 

Gavia arctica. Black-throated Loon. | Coprotheres pomarinus. Pomarine Jaeger. 
ELLIOTT. ELLiort. 


Lundacirrhata. Tufted Puffin.e Cornpe. 
Fratercula corniculata. Horned Puffin. 


Euiortt. 
Phaleris psittacula. Paroquet Auklet.¢ 
COINDE. 
Zithia cristatella. Crested Auklet.a 
. _COINDE. 
4Zithia pusilla. Least Auklet.¢ Cornpe. 


Synthliboramphus antiquus. Ancient 
Murrelet. Dati and BANNISTER. 

Brachyramphus marmoratus. Marbled 
Murrelet. “HANNA. 


Stercorarius parasiticus. Parasitic Jaeger. 


Evuiorr. 
Stercorarius _ longicaudus. Long-tailed 
Jaeger. Exuiorr. 


Rissa tridactyla pollicaris. Pacific Kitti- 


wake.@ CoINDE. 

Rissa brevirostris. Red-legged  Kitti- 
wake.@ CoINDE, 
Pagophila alba. Ivory Gull. 
Larus hyperboreus hyperboreus. 
Gull.¢ OBERHOLSER. 
Larus hyperboreus barrovianus. 


PALMER. 
Glaucous 


PALMER. 


a Species which breed regularly. The mallard and green-winged teal have also been known to nest on 


St. Paul once each. 
Regular migrants. 
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Larus  glaucescens. Glaucous-winged 
Gull.¢_ Exiiorr. 


Larus schistisagus. Slaty-backed Gull.® 


PALMER. 

Rhodestethia rosea. Ross’s Gull. 2 speci- 
mens. EVERMANN. 

Xemasabini. Sabine’sGull.c Patmer. 


Sterna paradisexa. Arctic Tern.¢ Pat- 
MER. 

Phebastria albatrus. Short-tailed Alba- 
tross. ELLIorr. 


Fulmarus glacialis rodgersii. Rodgers’s 


Fulmar.@ Dati and BANNISTER. 
Puffinus tenuirostris. Slender-billed 
Shearwater. Hanna. 


Oceanodroma furcata. Forked-tail Petrel. 
PALMER. 

Phalacrocorax pelagicus robustus. Violet- 
green Cormorant.¢ Barrp, BREWER 
and Rineway. 

Phalacrocoraz urile. Red-faced  Cor- 
morant.2 CoINnDE. 

Mergus americanus. Merganser. Datu. 

Mergus serrator. Red-breasted Merganser. 
EVERMANN. 

Anas platyrhyncha. Mallard.¢ Ex.iorr. 

Chaulelasmus streperus. Gadwall. EveEr- 
MANN. 

Mareca penelope. 
ELuiorr. 

Eunetta 
HANNA. 

Nettion crecea. European Teal. Hanna. 

Nettion carolinense. Green-winged Teal.¢ 
PALMER. 

Spatula clypeata. 
MANN. 

Dafila acuta. 

Aristonetta 
HAnna. 

Marila fuligula. Tufted Duck.¢é Ever- 
MANN. 


European Widgeon.¢ 


falcata. Falcated Teal.¢ 


Shoveller. EveEr- 


Pintail. ¢ 
valisineria. 


EVERMANN. 
Canvas - back. 


Marila ferina. Pochard. EvEeRMANN. 
Marila marila. Scaup Duck. EveEr- 
MANN. 


Clangula clangula clangula.¢ European 
Golden-eye. Hanna. 


Clangula clangula americana. Golden- 
eye. Hanna. 

Charitonetta albeola.  Buffle- head. | 
HANNA. 


Harelda hyemalis. Old-squaw.® Ex.torr. 
Mistrionicus histrionicus pacificus. Pacific 


Harlequin Duck.¢ Exuiorr. 
Polysticta stelleri. _ Steller’s Eider.¢ 
ELLIOTT 


Arctonetta jischeri. Spectacled Eider. 
Hanna. 


Somateria v-nigra. Pacific Eider.¢ 
PALMER. 

Erionetta spectabilis. King Eider.¢ 
EVERMANN. 
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Melanitta deglandi dixzoni. Pacific White- 
winged Scoter.¢ Hanna. 

Chen hyperborea hyperborea. Snow Goose. 
HANNA. 


Anser albtfronsalbi frons. White-fronted 


Goose. PALMER. 

Branta canadensis hutchinsii. Hutchins’s 
Goose. Hanna. 

Branta canadensis minima.  Cackling 
Goose.¢,@ Exuiorr. 


Branta nigricans. Black Brant. Hanna. 


Philacte canagica. Emperor Goose.¢ 
E.iorr. 
Olor columbianus. Whistling Swan. 
PALMER. 


Grus canadensis canadensis. Little Brown 
Crane. TowNsEND. 

Phalaropus fulicarius. Red Phalarope. ¢ 
Eiiorr. 

Lobipes lobatus. 
ELLIorr. 

Arquatella maritima couesi. 
Sandpiper. SEALE 

Arquatella maritima ptilocnemis. Pribilof 
Sandpiper.?,¢ Dati and BANNISTER. 

Pisobia maculata. Pectoral Sandpiper. ¢ 


PALMER. 
Sharp-tailed Sand- 


Northern Phalarope.¢ 


Aleutian 


Pisohia acuminata. 
iper.¢ BIsHop. 


Pisobia bairdii.  Baird’s Sandpiper. 
HANNA. 

Pisobia minutilla minutilla. Least Sand- 
iper. Hanna. 

Pisobia subminuta. Long-toed Stint.¢ 
Ripe@way. 


Pelidna alpina sakhalina. Red-backed 
Sandpiper. BisHop. 

Ereunetes pusillus. Semipalmated Sand- 
piper. PALMER. 

Vetola lapponica baueri. Pacific Godwit. ¢ 
ELuiort. 

Totanus flavipes. Yellow-legs. PALMER. 
Totanus melanoleucus. Greater Yellow- 
legs.f SEALE. 

Rhyacophilus glareola. Wood Sandpiper. 
HANNA. 

Heteroscelus “incanus. 
tler.¢ Exuiorr. 

Heteroscelus brevipes. 
tler.¢ Hanna. 

Philomachus pugnax. Ruff. EveRMANN. 
Phzopus hudsonicus. Hudsonian Cur- 


lew.0 Patmer. 
Eskimo Curlew. 


Phzopus _ borealis. 
Bristle-thighed 


Wandering Tat- 
Polynesian Tat- 


ELLIorTtr. 

Phxopus  tahitiensis. 
Curlew. Hanna. 
Pluvialis dominica fulva. Pacific Golden 
Plover.¢,@ CormnpE. 
Charadrius semipalmatus. 

Plover. PALMER. 


Semipalmated 


a Species which breed regularly. The mallard and green-winged teal have also been known to nest 


on St. Paul once each. 


b Species which have been recorded but of which no specimens have apparently been collected. 


¢ Regular migrants. 


@ Species from the Pribilof Islands which constitute the first records for North America. 
¢ Species originally described from the Pribilof Islands. 
# A specimen has been collected but it is not in the National Museum. 


FUR-SEAL 
Arenaria interpres interpres. Turnstone.% 
COINDE. 
Hexmatopus bachmani. Black Oyster- 
catcher. Hanna. 
Archibuteo —_lago sancti-johannis. 
Rough-legged Hawk. Hanna. 
Thallasoaétus pelagicus. Kamchatkan 
Sea Eagle.6 Hanna. 


Halixetus leucocephalus alascanus. 
Northern Bald Eagle.¢ PauMEr. 
Hierofalco_rusticolus candicans. Gyrial- 

con.@ E.iort. 

Rhynchodon peregrinus anatum. Duck 
Hawk.¢ PALMER. 
Rhynchodon peregrinus pealei. 
Falcon. Hanna. 

Asio flammeus flammeus. 
‘Owl. PALMER. 
Cryptoglaux funerea funerea. Tengmalm’s 
Owl.6 EverMAnn. 

Cry ptoglaux funerea richardsoni. Richard- 
son’s Owl. EvERMANN. 

Nyctea nyctea. Snowy Owl.¢ Patmer. 
Cuculus canorus telephonus. Kamchat- 
kan Cuckoo.® Pater. 

Colaptes auratus 
Flicker. CLARK. 

Euphagus carolinus. Rusty Blackbird. 
EVERMANN. 

Coccothraustes coccothraustes japonicus. 
Japanese Hawfinch.6 EverMANN. 
Pinicola  enucleator kamtschatkensis. 
Kamchatkan Pine Grosbeak. Riey. 
Leucosticte tephrocotis griseonucha. 
Aleutian Rosy Finch.@ Dau and 

BANNISTER. 
Acanthis hornemannii 
Redpoll. Hanna. 


Peale’s 


Short-eared 


luteus. Northern 


exilipes. Hoary 


Acanthis linaria linaria. Redpoll.¢ Ex- 
LIOTT. 

Spinus ptnus pinus. Pine Siskin. 
Hanna. 
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Plectrophenax nivalis nivalis. Snowflake. 
EVERMANN. 

Plectrophenax nivalis townsendi. Pribilof 
Snowflake.¢,¢ Datu and BANNISTER. 


Plectrophenax hyperboreus. McKay’s 
Snowflake. Hanna. 

Calcarius lapponicus alascensis. Alaska 
Longspur.¢,¢ Eiiorr. 


Passerculus sandwichensis sandwichensis. 
Aleutian Savannah Sparrow. PatMeEr. 
Zonotrichia gambeli. Gambel’s Sparrow. 


EVERMANN. 
Junco hyemalis hyemalis. Slate-colored 
Junco. Hanna. 
Melospiza melodia sanaka. Aleutian Song 
Sparrow. Hanna. 


Passerella iliaca sinuosa. Valdez. Fox 
Sparrow. EVERMANN. 
Fringilla montifringilla. 


Brambling.® 
HANNA. 


Petrochelidon lunifrons lunifrons. Cliff 
Swallow. Hanna. 

Hirundo rustica erythrogastris. Barn 
Swallow.¢ PALMER. 

Tachycineta thalassina lepida. Northern 
Violet-green Swallow. Hanna. 
Wilsonia pusilla pileolata. Pileolated 
Warbler. Hanna. 

Anthus spinoletta rubescens. Pipit.¢ 
PALMER. 

Anthus spinoletta japonicus. Japanese 


Pipit.o Hanna. 
Nannus alascensis. Alaska Wren. @,¢ 
Dau and BANNISTER. 
Hylocichla alicie alicie. Gray-cheeked 
hrush. Hanna. 


Planesticus _ migratorius =‘ migratorius. 
Robin. Eiort. 

CGinanthe eenanthe enanthe. Wheatear. 
SEALE. 


DOGS PROHIBITED. 


An order issued by the Secretary of Commerce on January 17, 1917, 


excludes all dogs from the Pribilof Islands. 


any 
as follows ; 


ossible disturbance of the fur seals and foxes. 


This was to prevent 
The order reads 


In order to prevent molestation of the fur-seal and fox herds, the landing of any 


dogs at the Pribilof Islands is hereby prohibited. 
now on the Pribilof Islands must be removed not later than July 1, 1917. 


It is directed that any and all dogs 
Officials 


in charge of St. Paul and St. George Islands will enforce this order. 


RADIO STATIONS. 


The Navy Department continued the maintenance of radio stations 


on St. Pa 


and St. George Islands. 
value to the Bureau in the conduct of its operations. 
not end with the official transmission of messages. 


These have been of inestimable 
The value does 
Through the coop- 


eration of the local representatives of both departments a great deal 


a Regular migrants. 


6 Species from the Pribilof Islands which constitute the first records for North America. 
¢ Species which have been recorded but of which no specimens have apparently been collected. 
4 Species which breed regularly. The mallard and green-winged teal have also been known to nest on 


St. Paul once each, 


h 
¢ Species originally described, from the Pribilof Islands. 
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is accomplished which otherwise would be impossible. The men at 
the radio stations ordinarily are skilled in mechanical and electrical 
work, and especially in the upkeep of gasoline engines. Accordingly 
they have given much valuable assistance and advice. 

Through the cooperation of employees of the radio station on St. 
Paul Island it was possible to install the electric lights in the Goy- 
ernment buildings as mentioned elsewhere in this report. 

The Navy Department sent the U.S. S. Saturn to the islands in 
May, 1918, to carry supplies to the radio stations and make additions 
and repairs. On St. Paul Island an underground concrete food- 
storage cellar was constructed and a sewer was placed leading from 
the buildings to the sea. Other activities consisted largely of repairs 
and upkeep. 

On St. George Island a building was constructed to serve as a 
power house and storage room, new masts were erected for the 
aerial, and a higher-powered transmission set was installed than had 
been previously in use. 


PATROL OF THE NORTH PACIFIC OCEAN AND BERING SEA. 


The usual patrol for the protection of migrating fur seals was 
maintained by the Coast Guard. The cutter Unalga left San Fran- 
cisco about April 20, and carried on the patrol until October. The 
cutter Bear made the annual cruise to Arctic Alaska and then re- 
mained in Bering Sea until late in October, when a special trip to 
Seattle was made for the purpose of bringing out Assistant Agent 
Reynolds. Valuable assistance was also given the Bureau in the 
transportation of other passengers to the islands and the carrying of 
aa and supplies, for which courtesies acknowledgment is here 
made. 

SEALING PRIVILEGES ACCORDED ABORIGINES. 


Indians along the coast of Washington and Oregon availed them- 
selves of the privileges granted under the North Pacific Sealing Con- 
vention of a 7, 1911, and the act of August 24, 1912, giving effect 
thereto, and in the season of 1918 a number of fur-seal skins were 
taken in accordance with law. Skins were authenticated by Dr. 
C. L. Woods, superintendent and physician, United States Indian 
Service, Neah Bay, Wash., who reported a total of 395 certificates 
issued and skins tagged by him in the year 1918. The records show 
that 251 of these skins were from male seals and 142 from females, 
while the sex of two was not recorded. These skins were taken in 
April, May, and June, 1918. It is thought that other skins may 
have been taken, but reports of authentication have not been received. 
Dr. Otis O. Benson, superintendent of the Taholah Indian Agency, 
Taholah, Wash., and Mr. A. H. Dodge, who has succeeded Dr. 
Woods at Neah Bay, have been authorized to authenticate all fur- 
seal skins properly taken by Indians under their jurisdiction. 


SHIPMENT OF SKINS FROM PRIBILOF ISLANDS IN 1918. 


Fur-seal skins.—The fur-seal skins were shipped in four lots in 
1918. The first shipment left the islands June 22 on the Bureau’s 
steamer Roosevelt, and consisted of 3,104 skins from St. Paul Island 
and 438 from St. George. The skins were delivered at Seattle and 
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forwarded-on July 8, by Assistant Agent Christoffers, to Funsten 
Bros. & Co., St. Louis. The shipment was made by freight in two 
carloads over the Northern Pacific Railway, arriving at its destination 
July 29 and 30. : 

The second shipment of skins was made on September 14 on the 
steamer Roosevelt, and consisted of 17,816 skins from St. Paul Island. 
Continuous gales prevented the loading of any skins at St. George 
Island on this trip. The shipment was landed at Seattle and was 
forwarded on October 5 in four cars via the Northern Pacific Railway 
to St. Louis, reaching there October 30, 31, and November 1. 

A third shipment of skins was made on the Coast Guard cutter 
Bear, and consisted of 1,978 skins loaded at St. George Island on 
October 6. They were landed at Seattle on November 5 and for- 
warded on the same day to Funsten Bros. & Co., St. Louis, arriving 
there November 25. 

The final shipment of the season was made from the Pribilof 
Islands December 12 on the steamer Roosevelt, and consisted of 
2,899 skins from St. Paul Island and 4,584 skins from St. George. 
The vessel reached Seattle January 3. The skins were forwarded to 
St. Louis January 4 in two cars via the Northern Pacific Railway, 
arriving at their destination January 29, 1919. 

The following table shows details of the shipments: 


SHIPMENTS OF SEALSKINS FROM PRIBILOF ISLANDS IN 1918. 


Date. Vessel. aes St. Paul. St. George. Total. 
Casks.| Skins. | Casks.| Skins. | Casks.| Skins. 
Meese EDOSOVEIL.2.=-- anode ee oes July, 7 139 3,10 31 438 17 3,54 
Sept. 14 |..... (COS SRA aig Ree be See Oct. 3 528 BZER1G eos seree se aweate ce 528 17,816 
Ocit.'6 | Bear. -........ Sait aoe eee BNO (Ol cheeses) aeteceemaes 56 1,978 56 1,978 
WWerrats:| AvOOsevelt.sU-.- Jou. boee soe Jan. 3 71 2,899 156 4,584 227 7,483 
ANON hoe ea semen eee sana | 738 23, 819 243 7,000 981 30,819 


The following statement shows the islands’ record as to numbers of 
skins taken and shipped: 


St. Paul Island: 
WhEsber.o: skins.on hand Jan.) POlSsss. 28. oo ce oe oS 112 


Number taken durmp years'>. Jes, Uae bee oils ssi ee. Pll eve 27, 503 
Total 3S Pei eee ia pee oe: ca Ee eRe RSS 27, 615 
Shipped Muring year scxcecn seaeeeaseer eect secs ci vesceee 23, 819 
Hemiber remain on’ St. bal siamese 2 oS 3 Swe Peek 3, 796 
St. George Island: 
Number of skins taken during year..._..---2.2-.-2.02.....-0.2-- 7, 387 
Perpeen eerie Years 82. teem Se | on Ab es 7, 000 
Number remaining on St. George Island............2.....2.20--- eee eee 387 
Totalon both islands Dec. 31, 191Bes ies si os oe coo cds ee 4,183 


Fox skins.—The fox skins taken on the Pribilof Islands in the 
season of 1917-18 were brought down on the first trip of the Roosevelt, 
June 22, arriving at Seattle, July 7. They were at once forwarded 
by American Railway Express to Funsten Bros. & Co., St. Louis. 
The shipment consisted of 692 blues and 19 whites, secured as follows: 
St. George, 602 blue and 5 white; St. Paul, 90 blue and 14 white. 

160695°—20-—24 


110 ALASKA FISHERIES AND FUR INDUSTRIES IN 1918. 


SALES OF FUR-SEAL SKINS. 


In the calendar year 1918 two sales of dressed, dyed, and ma- 
chined fur-seal skins were held at St. Louis, Mo., by Funsten Bros. 
& Co. The skins were disposed of at public auction to the highest 
bidders. The sales occurred on April 22 and October 7. The total 
number of skins sold was 8,100, and the total amount bid at the 
two sales was $375,385. . 

At the sale on April 22 the number of skins sold was 6,100, and 
the total price bid was $271,945. The maximum price received was 
$64, and the yee per skin was $44.58, an advance of 30 per cent 
over the average of $33.17 pe skin realized at the sale the previous 
October. The following table shows details in regard to the sale: 


DeraiLs or SALE or 6,100 Dressep, DyED, AND MACHINED PRIBILOF ISLANDS 
Fur-Seau Sxins at St. Louis, Apr. 22, 1918. 


Lot | Number . . Price Total 
No. | of skins. Trade classification. per skin. for lot. 
: ret 65 | 15 wigs; 50 extra extra large $64. 00 $4, 160.00 
een Extra extra large...-........- 57.00 2, 850. 00 
Sree 58. 00 2, 900. 00 
Aen 56. 00 2, 800. 00 
Bonen 57.00 2, 850. 00 
625222 56. 00 2, 800. 00 
Winaeee 40. 00 2,000. 00 
ease 43.00 1, 720. 00 
Oree 51.00 3, 570.00 
es 51.00 3, 570. 00 
ni lets 54.00 3, 780. 00 
Le 56. 00 3, 920. 00 
(beeee 56. 00 3, 920. 00 
14.. 53.00 3, 710. 00 
Boe 57.00 3,990. 00 
tGeee 57.00 3, 990. 00 
Life 54. 00 3, 780. 00 
ie 56. 00 3, 920. 00 
1OEe% 53. 00 3, 710. 00 
7. Neae 54.00 3, 240. 00 
7A Nee 35. 00 1, 750. 00 
pee 38. 00 1,900. 00 
pa 36. 50 1, 825. 00 
24. . 37.50 1, 500. 00 
25h 48.00 3, 840. 00 
26.3 50. 00 4,000. 00 
2. 50. 00 4,000. 00 
Dee 51.00 4,080. 00 
29. 51.00 4,080. 00 
3033 53.00 4, 240. 00 
Sieee 54. 50 4,360. 00 
32... 53. 00 4, 240. 00 
ose 53. 00 4, 240. 00 
34... 52. 00 4,160. 00 
aLe8 53.00 4,240. 00 
36... 52.00 4,160.00 
oe 54.50 4,360. 00 
38. . 52. 00 4,160.00 
30): 53. 00 4, 240.00 
40.. 52.00 4,160.00 
41s 53. 00 4, 240. 00 
42 eS 52. 00 4,160.00 
43... 35. 00 2,800. 00 
44. 33.00 2,640. 00 
4525: 36. 00 2, 880. 00 
46... 37.00 2,960. 00 
Ales. 36. 00 2, 880. 00 
48... 37. 50 2, 250. 00 
49... 43. 00 3, 870. 00 
50D. 40. 50 3, 645. 00 
5 40. 50 3, 645. 00 
Evie) 39. 00 3,510. 00 
53... 41.50 3, 735. 00 
54.02. 41.00 3, 690. 00 
55... 39. 00 3,510. 00 
56ise3 40. 00 3, 600. 00 
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DeTAIts OF SALE OF 6,100 Dressep, DyED, AND MAcHINED Prisinor IsLANDS 
Fur-SEAL Skins At St. Louis, Apr. 22, 1918—Continued. 


Lot | Number F . Price Total 
No. | of skins. Trade classification. per skin. for lot. 
Bieei. COM Mad Tans tamaeete be oleate a «eked etree eet oe) Se Charale « 41.00 3, 690. 00 
iia Ene’ Seats apuesd hyip Albee reali At 5, an a lle Ge 41.00 3, 690. 00 
BOL 24 90) ES: ote A Sis Nese A Foe SRE OE, a 43.00 3, 870. 00 
60... 00) CO sda ee eee ne nee ie tober ee eet crioninnsis axquanian «es 40.00 3, 600. 00 
61... 90: basse Os ssomeseaaes ners teh scp e seen So peaneep tee eer os sos dees tees oe 43.50 3,915. 00 
REED 90, sack - Gee moths pos CO OUOS Gp Ba aE CONCESCC RCE 30 CPETEL SABER metiese es 45. 50 4, 095. 00 
Siler 90): .5- a A se eee ine 45.00] 4,050.00 
64... ii) ae CltSe ae Saas ioe BERRA SE ISA nee Rane Oe, Saree oe em oe 43.00 3, 870.00 
65... eo rile Re ees aE a Sees SUC ES Sa ye Se ene ene aie 44. 50 4,005.00 
imeer C0 aes Se OMe ence reeceae chen Ponteec seasons seems <pece B aieereeaere: Gan 44.50 4, 005. 00 
Gee 90 | Mediums$ cut, scarred, etc.<-=-<=<2.2c-scsec ewes cee ste eeeec ees 33.00 2,970. 00 
=. 90 |= 2302 GOs sefesquyte mottos oda tention seaaeae asadte ss AGRE. 34.00 3, 060. 00 
69... 90 |szece AO rdeceitrae tenemos eae ee Reece 31.00 2,790. 00 
70... 90/10 .ch: WO: co geste teehee oS saes eRe Eee See 34. 50 3, 105.00 
ite OO) [Eos WO: dro ccrereeee eater entree eee eee yrs 34. 50 3, 105. 00 
2... 90.) Smalimedigmsts. 2.2 sees tet eee oe eeaee eee aeaiesls 40. 00 3, 600. 00 
Cee 909). ne Os facatete aetetetatelars'ae ctetalereistfeicte Se SS ED SSIES 39. 50 3,555. 00 
74... C0) sees GOrs Shot see tere ee ee re oe eS 38. 50 2,310. 00 
(ee 60)/5 242 DOs sd [rteteieiate eee sete Tae OO. en ee a SR 43. 50 2,610. 00 
a6... 50 | Small mediums; :cut; scarred, ete: .s.~ oa cen eee eee 30.00 1, 500. 00 
Tie BO! |e. 4 dO: 2s dd cc atceceew A ee ee 29. 00 1, 450. 00 
PRS in rot rete tate arenas olte tate ates SL EE : 
rise 3))| TEL sec. 7. OXtTa OXtla lALEOs 2. oe iw ele eee es ok ee 35. 50 1, 242. 50 
2 extre laren ss BP NAA 
IB WES rancor eae tecrae te ew ate Se ei Sek SSE UE Roe 
79) fo 35 |: Tilssoose Gextra extra large: tae e  ee 34.00 1,190.00 
28 extra Larges carson wat sek fone ae eet lense See 
DANAE PO: =< SA e TR Bao ote eat ee ee 
80.... 60) | These. 2G MOGAUINS = REALE te ee Leah be ee 28.00 1,680. 00 
13 small mediwms|s sree eee etewin see 
DA Lar eey «5S kiero ek Se Se tee eee 
SI 60)|| THs PS TACHIMIMS ee ce RE hee Af 27.50 1, 650. 00 
13'small mediums ssc ee 3 
26 largess choso8 i SSR oie 
82h. 60) |) Tess 26 mediums... 26. 50 1, 590. 00 
8 small mediums 
1 extra extra large. E 
4 oxtrailarge sri. ee ent ee eee 
Coa 55: | TNiseocse LO Nar POs <tc tn ke Sa VL eee 18.50 1,017.50 
SO MOGUING VI Se See eee 
p small: mediums-32e). 2022 ele ee 
Total 68100 | coe ee tS, Seas LEI ere U8 (ene |e 271, 945.00 


The following table gives a summary of the trade classification and 
the percentage of the total number in each class: 


SuMMARY OF TRADE CLASSIFICATION AND PERCENTAGE IN HACH CLASS OF THE 
Fur-Seau Sxiys Sorp at St. Louts, Apr. 22, 1918. 


Number | Percent- 


Trade classification. 


in class. age. 
17 0. 28 
404 6. 62 
1,079 17.69 
1, 984 32.54 
2,177 35. 68 
439 7.19 


N03, ge a ae eee sae les age Sg So SoS <2 Ae ek Se eR a 6, 100 100. 00 
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At the sale on October 7, 1918, the number of skins sold was 2,000 
and the total price bid was $103, 440. The highest price received was 
$75, and the average per skin was $51.72, an increase of 16 per cent 
over aps April sale. The following table shows details in regard to 
the sale: 


DETAILS OF Sate or 2,000 Dressep, Dyep, anp Macuinep Prisitor IsLaNnps 
Fur-SEAL Skins Av St. Louts, Oct. 7, 1918. 


Lot | Number : . Price per | Total for 
No. | ofskins. Trade classification. skin, lot. 
Lees BONERS: aces eet cite, eee ene tae be Se or cle het aS Aeints fala or aeate ee $75 $2, 250 
Deas 50 Extra ORPEA MATEO oe So ok aa ae eb enteral cnr cet eee ot eulieL: Ria bee ee 57 2, 850 
ae ame BON ewcce One «pps as ences aot asia = hee eee ene me aceon ee Se et 57 2, 850 
ce B0 | 222, ao tae hahaa sle neni aed ieee Jemshagy oi) oe , 36 | 2°00 
Guaie SRR Fae pA A LR Ra eA tty riya oye OOTY TG 6 Po 71 2, 130 
Te 60)|/Eixtra extra large; cut, scarred, ete... .--..-..----. oe 42 2,100 
ees LOVE PL Oo i 0s 2 a rN ie RL paaee h aie R ts ec e | Se 53 3,710 
USS aRMe | RRO Cheb aRRMMRME LT NU eiawee ke 32| 3640 
1l.. BO ite lO va bos aeags<ccceeeesesseds «ser pele soe hPcerEsencer eee 60 4) 200 
3. “by aha) Neaannudneteuacs punted eek = OR? ea | 2,860 
Pte eee) ee) ae Se me EP ee a oe Se 4 
ne by eo Extra larees(CUb, SCARred (CUG. cece <n soa pcn aaa eee ae oS ne - 1, 385 
EE NE fells i (ac Bes bo ee ae eG ee Se mt Ete Sede poe MIE GUCUSC bo Ses SSeS 4 1,5 
16... BO A pHoarees |< ccdoe ce dso ne ccecw eben one pice ana aie cic Bh eked 51 4; 080 
i ae ee feeb el ae ae ace tad Nie ser nee Gty er STR oe" Bee 51 4,080 
18_. SO ese4 Oe eee ee Se Ee ret BER Naboo OED OSOEnS: cee o beeloooe 52 4,160 
Bs: | Bittman yin ae meer 3] a 
ae Sh OS 7 ia rh Ue ag) a Pee eh he tie imap ee SRE 61 4) 880 
“co OD LLG Sia hana Pt ss] Ss 
Sita RATS | Omen) Oe i ee calor elm oicl acces ca clatcl ee Alte ai ee te 8 
he 50 aig cut, scarred, etc. 40 2; 000 
we DONE eOse cose pene an 4 2,000 
90 | Mediums..... 48 4) 320 
oe ee ee i] 3p 
29... Oil’ Slees eee ees 46 4) 140 
39... 50 | Mediums; cut, scarred, etc 35 1, 750 
a Seee 3 Small | mediums Ree Soke b: 40 1, 200 
| Nea OT eee: | 5 Re eS ee eS ae UR RR Re eae cee 38 1,140 
SBoo 30 Grilm rnediunae Cutiscarred: ete .2s cock fone s2s eaeese ase ene: 33 ” 990 
bet extra large se SS ieee it sep CO Pt Rie ae ea 
BTOrsss se eee ters eet eae Sse eee 
Sener 30 | IIT. . U2 MOGI ee reed fects cso en ore 35 1, 050 
Sismall Megs Besse ss oo ae ass seep secantodecee amas 
Total|,... 2,000 |so-08ce.. 2: sees cee -7 eee beeo. bee 33-5, eee 103, 440 


The following table gives a summary of the trade classification 
and the percentage of the total number in each class: 


SuMMARY OF TRADE CLASSIFICATION AND PERCENTAGE IN EacH CLASS OF THE 
' Fur-Seau Sxins Sorp at Sr. Lours, Ocr. 7, 1918. 


Number |} Percent- 
in class. age. 


Trade classification. 


30 1.50 

283 14.15 

3 apie 460 23. 00 
THALEO= coc = coedewes a's Soeeeee ease ee ee eos eer eteeeooeaeee tate eeeoaes aeseers 712 35. 60 
EGRICEINIS. =: 20 2 oe cece Sg ed ho an case xo Stable cto ae a ee ae 422 21.10 
Simallmoditwis.. 2/28 Js5.8 2 Seceece ees ohne co a6 Looe ne eee eee eee eee 93 4.65 
TOGA. wie beens Ca De eee ee Ss ces ake eee ae eee eee 2,000 100. 00 
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GRADES AND COMPARATIVE VALUES OF SEALSKINS. 


It appears advisable to record the comparative trade classifications 
and values received for the various sizes of sealskins offered for sale 
at St. Louis, April 22 and October 7,1918. The following table gives 
the number and grade of skins of each category, and the high, low, 
and average prices received: 


COMPARATIVE VALUES BY GRADES AND SIZES OF SEALSKINS SOLD IN 1918. 


Total 
Num-] +: Aver- Aver-| Total 
Classes and sales. Grade. per. High. | Low. age. Total. pee age. price. 
tae Tand II 15 |$64.00 1g64.00 |gc4.00 | $960. 00 
and II... 3 é ; : 
Apr. 22........---+--- LETC te. 2| 35.50 | 34.00 | 34.75 69.50 \ 17 |$60. 55 | $1,029. 50 
(ORY Ske Sant as ee ees Dandi... 2 30 | 75.00 | 75.00 | 75.00 | 2,250.00 30 | 75.00 | 2,250.00 
Extra extra large: : 
oe h ti Cae mt 64.00 ab o 58.00 Ms Ear 00 
‘ut, etc..- 43.00 | 40.00 | 41.33 . 00 
API. 22....---.----+-- TH Sit Gry 13 35 50 34-00 4 80 "452 50 404 | 53.44 | 21,591.00 
Seeks 1 . 18. 5 18.50 
Tand II... 230 | 71.00 | 56.00 | 58.60 | 13, 480.00 
5) 5) RaW AOE ae eee {cat etc... 50 | 42.00 | 42.00 | 42.00] 2,100.00 283 | 55.42 | 15,685.00 
ee BW a See 3 | 35.00 | 35.00 | 35.00 105.00 
xtra large: 
peed a a er a He Bl m a 33 | 45, um. 00 
ut, etc... % z 6.71 | 6,975.00 
Apr. 22.......+---++-- TH sa 59 35.50 | 84.00 | 34.73 | 1,910.50 pe» 50.10 | 54,059. 50 
ices kite 18. 5 18.5 18.5 4.00 
Oct.7 and) ae 390 | 64.00 | 52.00 | 56.64 | 22,090.00 \ 460 | 54.26 | 24. 960.00 
a) Be an aig aang Cut, etc... 70 | 43.00 | 39.00 | 41.00} 2,870.00 y ? : 
arge: 
Eend stinky aA 54.50 | 48. . 52.05 | 74,960.00 
ut, ete... 4 37.50 | 33.00 | 35.67 | 16,410.00 
API. 22......2222-00+ i Oe Be 74 28 00 26. 50 27 at 2,021.00 1,984 | 47.16 | 93, 576.00 
Ea at 18. 5 *5 185.00 
Tand II... 600 | 61.00 | 51.00 | 56.00 | 33, 600.00 
OeheDise denne as aussie Cut, etc..- 100 | 40.00 } 40.00 | 40.00] 4,000.00 712 | 53.39 | 38,020.00 
ee dU bee te 12 | 35.00 | 35.00 | 35.00 420.00 
ediums 
Aang ds oe ptt ro ay eH a a eo: a 67, 995. 00 
ut,ete...} 4 4. ifs -40 | 15,030.00 
Apr. 22.........------ i ea 72 | 28.00 | 26.50 | 27.29 | 1,965.50 f 177 | 39.33 | 85, 638.00 
a ae 18.50 | 18.50 | 18.50 647.50 
Tand II 360 | 48.00 | 46.00 | 47.00 | 16,920.00 
OTC Ay fe oer Cut, ete - ae en a Es a 422 | 45.23 | 19,090.00 
week aoe c 5. 4 
Small mediums: 
cone - ee an = 00 | 38.50 | 39.91 | 12, a 0 
ut, ete... .00 | 29.00 | 29.50} 2,950.0 
Apr. 22........----.+- THs 5) 34 | 28.00 | 26.50 | 27.45 "983, 80 439 | 36.10 | 16,051.00 
Bees ee -50 | 18.50 | 18.50 
Tand IT.. 60 | 40.00 } 38.00 | 39.00] 2,340.00 
Oebadin nase eee Cut, ete. 30 | 33.00 | 33.00 | 33.00 990. 00 93 | 36.93 | 3,435.00 
Lk a 3 | 35.00 | 35.00 | 35.00 105. 00 
BING 0) a VV AS Sosa ele app te Pe A a We nae | ALES A os hil cl cr eh 6,100 | 44.58 |271, 945.00 
Octaths.- eb dd §... 3 eee eee ESR seer re re ee el eta lige ae eS 2,000 | 51.72 |103, 440.00 
Botisales. 2.52. 20 $=... nh}: Sook Stal. as] apa alee Lee I adae ode 8,100 | 46.34 |375, 385.00 
RECAPITULATION OF SALES OF FuR-SEAL SKINS IN 1918. 
Apr. 22, 1918. Oct. 7, 1918. Total. 
Number.| Amount. |Number.| Amount. |Number.] Amount. 
5 SOE TES eae 17| $1,029.50 30] $2,250.00 47 $3, 279. 50 
Extra extra large,..........-- 404 21, 591.00 283 15, 685. 00 687 37, 276. 00 
Exipatiieeo--2..-.......... 1,079] 54,059. 50 460] 24,960.00] 1,539 79,019. 50 
i. Le 1,984 | 93,576.00 712] 38,020.00} 2,696] 131,596.00 
ce eae 2,177| — 85, 638.00 422| 19,090.00] 2,599] 104,728.00 
Small mediums... ..2.2...2... 439 | 16,051.00 93 3, 435. 00 532 19, 486. 00 


SS ee ee ee 


pi Rae 6,100] 271,945.00] 2,000] 103,440.00]  8,100| 375,385.00 
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FUR-SEAL SKINS ON HAND DECEMBER 31, 1918. 


The 1917 report of Alaska Fisheries and Fur Industries, page 95, 
gives the number of fur-seal skins on hand in the States on December 
31, 1917, as 9,600. Of these, 12 skins were in storage in Washington, 
D. C., thus making the apparent number on hand at St. Louis, 
9,588. There was, however, a discrepancy of 2 skins in the shipment 
from St. George Island in 1914, which should be deducted from the 
latter number, thus leaving a total of 9,586 on hand at St. Louis as 
of December 31, 1918. Slight discrepancies sometimes occur between 
the count on the islands and the final count at St. Louis. The 
following table shows the receipt of shipments and the sales of skins 
by Funsten Bros. & Co. during the calendar year 1918: 


Fur-Seat Sxins at St. Louis 1n 1918. 


Ga hard, StaLouw, dan. TOS. oo ton ns bas eile 1-4. eee te 9, 586 
Shipments received in 1918: 
Pebronty so cee tpt ae Secs bee eee ke. ae ee ee 4, 258 
SUT oS el. chen gn anes ~-F ep as a ee bag aan @- edb co ie 3, 542 
Octobeti. basi toss 32: ben etc de db east eae 17, 816 
November s. - 2. ff P2207 ae. CO Te Oe a Oe - a ee 1,978 27,594 
Totals . 4.02.5 48 20.00... OR 28S WOE OS BIER 2 os deme cates MEP oe ee 37, 180 
Sales during 1918: 
GW al ee MR A, Eater ae Det alt Mebane) Seetioeys Sbetitee oats ot! 2 6, 100 
October 7202 S260 oe) oi in se 5 ee hee 1 FE See 2, 000 8, 100 
Balance On:hand ec, al, 1918 55. cee ce hopin ad emis es oat een ste eee ae 29, 080 


The above number remaining on hand is the same as reported by 
Funsten Bros. & Co. under date of January 8, 1919. There were, 
in addition to the above, 7,483 skins en route from the Pribilof 
Islands at the end of the year. They reached St. Louis January 
29, 1919. 


SALE OF FOX SKINS. 


The take of fox skins during the season of 1917-18 was given on 
pages 88-89 of the 1917 Alaska report as 90 blue and 14 white for St. 
Paul Island, and 602 blue and 5 white for St. George Island. These 
skins were shipped from the Islands on the Roosevelt June 22, and 
were sold in St. Louis at public auction on October 7, 1918. The 
692 blue foxes brought $57,099.50, an average of $82.51 each. 
This was an advance of 35 per cent over the prices received for the 
1916-17 skins at the sale in October, 1917. The 19 white-fox skins 
brought $1,080, or $48 to $60 each. 
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Derarts oF SALE or 692 Biur-Fox Sxrins anp 19 Wuits-Fox Sxins FROM PRIBILOF 
Istanps aT Sr. Lours, Ocr. 7, 1918. 


Number 4 = Price Total 
Lot No. aisimaa: Trade classification. per skin. | for lot. 
Blue-fox skins: 

1 Ab | inodarkese, = este awe 5 fall BSS $116. 00 $464. 00 
Giiten ce Oe ee ee Se eo 5. A ak ees 136. 00 816. 00 
TOK el Garkseessstite  saseres.! CPL fe 2k et ee 113. 00 1, 180. 00 
LO ween (hg ERE eRe, 1 OE Ae eee ee 96. 00 960. 00 
Meee ce OAD Ee a ae ah ie a tere 93.00 744. 00 
oT ase ri OME eae ey Se Oe ee pe Peg ee a 91.00 728. 00 
6 | ILextra large 7 ET SE ES fa ene 93. 00 558. 00 
Gif dark: Jo Seco ce sae ae Pe ee ee 86. 00 516.00 
Gi lpodex Gow. S35 Fassel. 7. See See ee a 2 85. 00 510.00 
1 aed oS SS coca tar iia gle A peel 88.00 | 1,056.00 
0) | eae dos ueerws Ga year Mebricii ah, 86.00 | 1,032.00 
et eae PlOr. -Aeicet ee tees. ee Ss ne 82.00 984. 00 
8 / TLlextra lange low darkit. i222.) 0.22 ae! 76.00 608. 00 
10 | IL low dark..... ee oy) RR a ER ee 65. 00 650. 00 
Hy Bea i eae ie eee ye ee Pinay gale athlinn ee 62. 00 558. 00 
41) extrailarpeialtiness: 22202 Fis. ee ee 116. 00 464. 00 
| ABs ea ert ee ir 12 a eae en ee eee 95. 00 475. 00 
TO % bles. 2 Reese Set aaa TA Lk 94. 00 940. 00 
10}|- Se DSi pitas ah emegesomsaten ecm cee ess 80.00 800. 00 
SG Whee aS Ce ee hes i ae I 2 fs Ta oe Dace NS dor 3 RIS te 92. 50 925. 00 
12.10 blues a Paes Pe NE Shed rey 80. 00 960. 00 
16 |2-3: der tse Se egiee OR Oe re amen 70.00 | 1,120.00 
iPS OMe Patek te cae Maen eee te aoe t Rog oe 69. 00 828. 00 
1D ELT O Wyte ae eae eee oth EE ee to eee 73.00 876. 00 
TOA OMe ote coe ieee a eee ee ee 61.00 793. 00 
Lay |. Sate nfs 2055 258 toss eee Meee eee 5. ee 53.00 742. 00 
10) [PR stivery =o ke see See See ey ee 104.00 | 1,040.00 
13 | II pale..... 63. 00 819.00 
21 | III dark.. 45.00 945. 00 
20 | IIT blue.. 47.00 940. 00 
4| Extra fine dark.. 200. 00 800. 00 
8 | Lextra large fine dark 165.00 | 1,320.00 
5 | Fine car 175. 00 875.00 
OD} | memes Pe cee 150. 00 750. 00 
onan ext large dark. -| 125.00 625. 00 
6 | Fine dark.. : 140. 00 840. 00 
1 Web Gorka 2 en con ok ae eo ee eee 88. 00 616. 00 
tn Enea LOE RISE ey SRE 130.00 | 1,300.00 
S|) PDe see Too ee ot ae ee i ye! 100. 00 800. 00 
POR TENT Ies fee eee ye ere en en So ee 88.00 | 1,056.00 
5: | Solow blues pies 4 322 3 so eesti. See FS 76.00 380. 00 
5 | bhextravanre, blue..c: sso oe ec sce. 2) eee 120. 00 600. 00 
al) Hane darks sack bon to 20-8 te Soabaoe cee te 175.00 700. 00 
4 | Textra large AT RES We SES SNR a. ee BE 170. 00 680. 00 
10 Tdark....s+.+--- EAE TAU AON OLE SEA 160.00 | 1,600.00 
IO eos sO S. eS cast 3 eS Tene Se 140.00 | 1,400.00 
8} II extra Targe a ee a ie ee 94. 00 752. 00 
Suhel lh darks: eee. O05 vA Pee LR |! 92. 00 736.00 
Galseass “a aint eB Gre aici eee eee cie ca oe ens 88.00 528. 00 
i Fa Se aorerees ee koe CE a ee 84.00 | 1,008.00 
Uy) ee Soyer eee fo. Sir eee aes 87.00 1,044. 00 
8 | Ilextra large WemOark 2.296... = oe 68. 00 544. 00 
4)\(i extradarceiphien sas. 5208s. Je eS. BS: 105. 00 420. 00 
ae 8 Oe at SS ania teerradiere. Boe soe ae 105. 00 420. 00 
10 bine eeee eee eee oe Be ee eee 95. 00 950. 00 
10 pastsdprs SEE cs A Ae Mey h i eto ee 97.00 970. 00 
eee ORS. Sa ee Ae oe ees 80. 00 480. 00 
8 | II Sci large Dlioeress tae SAREE OS LEU: 90. 00 720.00 
12); DE blneseecceces 5-2 SE US eS a ne 88.00 | 1,056.00 
UV Ree dos cncecaee: = SEES ele ae ie Seem oe 86.00 | 1,204.00 
1 ee EAE tig onc ee ae Tae irre > 84.00 | 1,176.00 
1) |e fe a oe a ES ES ade 84.00 | 1,008.00 
Pe oes (AG ce ee oe 70. 00 840. 00 
LIAR LGW DIG eee eee ee ee ee eet 73. 00 876. 00 
IS ope COesese eis sak iso 2 eT 69.00 828.00 
14 | If foes oes Sc ee ice 60. 00 840. 00 
Sh ea Tanyilariotemee tar hod sa echo. be coe ene 74. 00 666. 00 
UD MECN AVS Lu ter: ET  aa  e , 58.00 812. 00 
fey) AU ee En ak Rh SA Re Re A ad 35. 00 630. 00 
21 BS ee es 5. be ae. eee 11. 00 231. 00 
1G WLS A= in DE A a 2. 50 37.50 
14i) Rand Wextravlarce. .£. 2. u..- <nmem= gee teee ss 60.00 840.00 
5 | Tand II white fox........... eS TAS. See ee 48.00 240. 00 
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FUR-SEAL CENSUS, PRIBILOF ISLANDS, 1918. 
By G. Datitas Hanna. 


SCOPE OF 1918 CENSUS. 


The census of the fur-seal herd resorting to the Pribilof Islands 
in 1918 was taken in the usual manner. It is gratifying to note 
that a continued increase is shown. The important element of the 
herd, the breeding cows, began to gain immediately upon the cessa- 
tion of pelagic sealing in 1911. The influence of this has probably 
ceased to exist by this time and the herd appears to have settled 
upon a normal annual rate of increase of about 10 per cent. The 
actual average for seven years has been 9.78 per cent. 

Information procured by Agents Fassett and Proctor in seal killings 
has been freely used in the census computations. Those actually 
assisting in the rookery counts were C. E. Crompton and the late 
A. C. Reynolds. The Bureau was deprived of the important assist- 
ance in field work of Dr. Harold Heath through an unfortunate 
accident in which he was severely injured. A cliff caved away as 
he was passing along Tolstoi Point and in the fall upon the rocks 
below he suffered fractures of both legs and of several face bones. 

The Coast Guard cutter Unalga furnished transportation between 
the islands at the proper times for census work. 

The plan of the 1917 census was followed closely. Harems were 
counted on all rookeries at the height of the breeding season and 
enough pups were counted later to ascertain the average harem. 
With this as a basis, the total number of pups was computed and 
also the remainder of the information so necessary to a thorough 
understanding of the subject was derived. Little could be accom- 
plished in way of area computations. 

Commercial killing in 1918 furnished an opportunity to test the 
estimates of bachelors of previous years. The quota taken was larger 
than in any year since 1889, and it was the general opinion of all con- 
cerned on the islands that the figures for each age which had been 
computed in advance were conservative. Age determination of all 
seals killed, by measurement of the carcass, has made it possible to 
not only keep the reserve required by law, but also to state with a 
reasonable degree of accuracy the number of any one class remaining 
for killmg in subsequent years. The estimates are believed to be 
under rather than over the actual number of each class in existence. 


PUPS. 


Pup counting began just as soon as it was possible to enter the 
rookeries with aeons safety to human life and continued until 
the number which was swimming made the figures obtainable subject 
to too great an error to warrant further work. The same field 
methads were used as in former years. As in 1917 those rookeries 
were selected for counting which were known from past records and 
observations on the ground to be representative of the herd. The 
average harem thus ascertained proved to be almost exactly the 
same as that which was found in 1917, and it appears from all avail- 
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able information that this is about as low as it can go. As long as 
the percentage of nonbreeding bulls to breeding bulls remains as 
high as it has been in these two years there is no probability that the | 
average harem will materially change for the herd. 

There is a general stability or sameness developing on the rookeries 
due to the excess of bulls, and the deviation of the average harem on 
certain rookeries from the general average seems now to be due 
largely to topography of the breeding areas. This is indicated by 
the similarity of the average harems on rookeries counted the past 
two seasons. 

Since pups could not be counted on all rookeries, the average harem 
had to be computed for many of them. On account of the closeness 
of the 1917 and 1918 figures on those areas counted it was placed at 
the same as the 1917 figure in most cases. The only exceptions to 
this rule were in those cases in which field observations were con- 
vincing proof that the 1917 condition was abnormal and had 
disappeared. 

Since so many factors relating to the pups are directly dependent 
upon the average harem, this has formed the basis of most of the com- 
putations found in the following tables. Thus it is well known that 
the percentage of dead pups on a given rookery is dependent on the 
topography of the rookeries, the number of harem bulls, and the 
average harem. With these factors constant, the percentage must 
be constant when pelagic sealing is nonexistent and no epidemic 
occurs, no evidence of either of which was observed in 1918. There- 
fore it seems justifiable to place the percentage of dead on rookeries 
not actually counted at the same as was carefully computed for 1917. 
This brings it to 3 per cent for the herd. 


DISTRIBUTION OF Pups IN 1918. 


Living Dead Total | Percent- 


Rookery. Date of counts. pups. pups. pups. |age dead. 


ST. PAUL ISLAND, 


ALOUD yr Sea re = Me Ba RS et EO UE raat Nee. A ee a 2,502 38 | 22,540 1.49 
Tope eyo oes seen aaa ee ek ate cock eee ob wae 2,174 61 @ 2,235 2.42 
Gorbatch Dee re pate cree ava SNS ia = oo IES latalnl| a wtoraleone Setanta = <catatare 9,154 332 a9, 486 3.49 
AIT Eeerd ON e ceees ie Se CE EP NLS URS RR Ya 778 14 a 792 1.76 
Reef 2 eae een 2 Sy eI De ae SS A A Aer es Aug. 9-10.......-.- 18, 890 508 19,398 2.61 
Siyatehts-sase4 sae ADA anteaeines Paak e eee § 2 SS aaa 6, 167 158 | 96,325 2. 49 
Dapagn sie ck ee ee ke eee obra ee 493 19 512 3.71 
pC SRI De RRR eth Sena = a ae, SSR 16, 349 376 | © 16,725 2.24 
DATE ee aetna anata ars seepe nero acs © | emer oe ote 11, 156 304 | @11, 460 2.65 
Little Zapadni NT oa a ier e oo ia ait SS Se oral ee a ee arabe ee eee ee oe 8,795 294 29,089 3.23 
ARPAG Replies. yews Lk esses ae AUG Ses Joss Geen 517 19 536 3.54 
POlOVsUa ans sess cn oaeee cae eee eee ete TAI SI kn 5,191 152 5,343 2. 84 
Poloving Cliffs... l2.c.2. /Wataes op oeek amen: Eee eee eee 1, 824 58 | 1,882 3.08 
Little Polovina eee Stel Bae bet EPICS one lllons Galena in Re eee 1,473 18 a 1,491 1.20 
MGI Gyles ae ss tiais, tare nee eet ow | stat ae serene etre os 3, 224 111 | 23,335 3.32 
SI ViGSHOCHITTE eee tie 2 te Sante ee Eo a RR: 30,057 | 1,411 | 431,468 4. 48 
ET ee a aaa ieee care aoe ae 118,744 | 3,873 | 122,617 3.15 
North 
Staraya Artil 
apadni 
South 
East Reef 


AYALISIS ESATA ISICTE Cs RS CRI (NES i eee ea 138, 613 4,302 | 142,915 3.01 


a Based on estimated average harem, 
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The percentage of increase in the number of pups on a given rookery 
is dependent upon the choosing of a landing place by the cows. 
Accordingly great variations in the percentage of gain on individual 
rookeries have been recorded during the past few years. Thus in 
1918 one rookery on which a count was made gained 154 per cent, 
while another lost 3 per cent. There is no adequate explanation 
available for these conditions. The gains for the entire herd, how- 
ever, seem to be following closely an autocatylitic curve, as was 
pointed out by Prof. G. H. Parker. During the past six years the 
percentages of increase have been 12.54, 1.06, 11.02, 12.99, 9.44, and 
11.63, with an average of 9.78 since 1912. For a rough calculation 
into the future it may be placed at 10 per cent, and taking into 
consideration the conservative errors of the census it may actually 
exceed this figure through a period of years. 


PERCENTAGE OF INCREASE OR DECREASE IN THE NUMBER OF Pups IN 1918 From 1917. 


a 
Percentage 
Total Total F 
Rookery. pups, pups, Corde 
1917. 1918. Iorease (—). 
ST, PAUL ISLAND. 
2,520 2,540 + 0.79 
2, 235 90935 Nn ae ee 
8, 649 9, 486 + 9.67 
726 792 + 9.09 
17, 442 19,398 + 11.21 
, 060 6,3 + 25.00 
466 512 + 9.87 
15, 433 16, 725 + 8.37 
9, 828 11, 460 + 16.60 
e aes i , 86: 9,089 + 32.43 
Zapadni Reef... 358 536 + 49.72 
Polovindior <sasesena isco ae < gst 28 at eee eo ee ee oe 4,918 5, 343 + 8.64 
Poloyins Cliffe. oe once cnc he Powe een eee ane eae 1,761 1, 882 + 6.87 
LaittlesPolovands:2 22 45. Boe ee eee eee ee ae 1, 260 1,491 + 18.33 
MGV OV oe sae rt ce eee eee ee a acee eee 2,921 3,335 + 14.17 
WVastochni£25. 55 At.8 5 oder tanec eee Cee tenes aoe hee 28, 249 31, 468 + 11.39 
"POU 2 So San Soe Satan cto eee Coe a EOE RE ec ec ates See 108, 689 122, 617 + 12.81 
ST. GEORGE ISLAND, 
NODE os = <b cea ine otto cl cee Saha oe eee meee ne eee 6, 783 7,011 + 3.36 
Staraya Artil 5, 642 5, 440 — 3.58 
YAY 1:6 bat meen ae a | Rea | ae 1,050 806 — 2.32 
Somthets Fe ee. rd oe 24 61 +154. 16 
Basti Reel: fs" ys2- ie oe 1, 786 2,120 + 13.70 
WastOlits Sea god aoe as cn coche ee aeons ae eee eee 4,050 4, 860 + 20.00 
Total! Sst 5 ce 8s jt ici encgee sane Band one ae eee ae 19, 335 20, 298 + 4.98 
Total; bothislands ses (eee ag tees = So heet eee eee 128, 024 142,915 + 11.63 


BREEDING COWS. 


By inference the number of breeding cows is the same as the 
number of pups, 142,915. This is a very creditable increase of 
14,891, or 11.63 per cent from 1917. The increase showed very 
materially on the rookeries. Many of the avenues left for ingress 
and egress to the hauling grounds have closed up or are fast closing. 
Small outlying breeding masses of seals are being joined to larger 
masses and there is a general ene rearward. The season was 
marked by the establishment of very few new breeding sections. 


«Proceedings, National Academy of Science, vol. 4, p. 169. 
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Some, which in 1917 promised to develop, were abandoned. For 
instance, the lone bull failed to return to Otter Island to try to estab- 
lish a harem, and no cows returned to Suthetunga, otherwise known 
as Zapadni Point. There seemed to be a tendency everywhere 
toward crowding in the larger areas, but the records do not bear this 
out. The phenomenal growth of 154 per cent on South Rookery 
is a feature of interest. Especially is this true in the light of condi- 
tions on Zapadni (St. George) about half a mile distant. For some 
unaccountable reason this rookery fails to develop. 


CHARTS OF BREEDING AREAS. 


Unfortunately it was not possible to test the area method of com- 
putation of seals on the breeding grounds of St. Paul Island again 
this year. Charts were carefully made on St. George, however, by 
Mr. A. C. Reynolds, and his areas have been determined as follows 
by means of a polar planimeter: 


AREAS OF St. GEORGE ROOK#RIES. 


Rookery. er Rookery. eames 
Northteeee 2. -eyne nod..-[e.% 3.02 b.1 102° 000" ||Hiast Reok sats. tecza ees ae- aed 35, 600 
BiarayarAvtllvenn. 2s. sce cet aa zeee ews 05; 200) rbast Clifiscs =. anes sac secure een ramaiae 35, 200 
10) ONCE SR OCB SOne = An ap 2 he an Sa ae 17, 200 


No chart of South Rookery was made, because it has been estab- 
lished since the Coast and Geodetic Survey completed its work. In 
other cases their charts were taken in the field and the plotting care- 
fully done there. 


LOSS OF COWS ON ISLANDS. 


On four rookeries of St. Paul Island 29 dead cows were found 
during the counting of 19,398 pups. This proportion applied to the 
entire herd would give 213 as the total dead. This number is to be 
compared with 39 for 1916 and 129 for 1917. The increase in the 
percentage of loss of cows on the rookeries is larger than the nor- 
mal percentage of increase of this class, due solely to the great sur- 
plus of males which has developed in recent years. If the progeny 
of these lost _cqws is ascertained for 20 or more years aed it will 
be found that the herd is suffering a very perceptible injury. It 
can only be avoided by reducing the number of breeding and fighting 
bulls, which will result in an increase in the average harem. 

In 1918 the agents have kept very accurate records of the loss of 
cows during commercial killing. It has always been known that an 
occasional cow will go on the bachelor’s hauling grounds and may even 
give birth to her pup there. Should she be young, it is almost 
impossible to distinguish her from the 3-year-old males without 
capturing her and making an anatomical examination. This is 
impracticable industrially. Occasionally a cow in the drive will be 
hit with a club unavoidably, even though she be recognized. The 
total number killed in the most extensive work since 1889 was St. 
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Paul 23 and St. George 12. It was customary in commercial sealin: 
throughout the leases 1871 to 1909 to close operations at the en 
of July, because the rigid discipline of the harem masters is then 
relaxed and cows wander in increased numbers to the hauling 
aes The danger of killing them after that date is greater than 
before. 


HERMAPHRODITE SEALS. 


In the 1918 killings two hermaphrodite seals were found on St. Paul 
Island. Both were too small to have begun the development of the 
outward appearance of the bull and were supposed to be 3-year-old 
males by the clubbers. The skull of one which was studied had the 
characteristics of both sexes while the only generative organs present 
were ovaries. 


THE 3-YEAR-OLD COWS. 


Since 1915 the loss of seals during.the first three years has been 
placed at 50 per cent. The result arrived at in 1918 is further 
evidence that this rate of loss is approximately correct. 

In 1917 there were estimated 128,024 breeding cows. By deducting 
10 per cent or 12,802 which have been lost due to old age there 
remain 115,222 of the 1917 herd in 1918. This figure deducted from 
the total number calculated for 1918 (142,915) leaves 27,693 to 
represent the increment of 3-year-old cows in this year. 

To get at the actual number of this class it is necessary to go back 
to 1915, when a complete pup count was made showing 103,527. If 
half of these were males and half females and all had lived, there 
would be 51,763 new cows in 1918. If half died, however, there would 
only be 25,881, a number so close to that calculated above, 27,693, as 
to be significant. The difference would be easily accounted for in 
many ways, Such as an annual variation of losses, inexact equality of 
births of sexes, etc. 


AVERAGE Harems ON ROOKERIES COUNTED IN 1918. 


Breeding} Harem | Average 


Rookery. cows. bulls. | harem. 


ST. PAUL ISLAND. 


BRCOL Ese at Same eee oe as Ree AS BS Ie SERIES COE SO 19,398 688 28. 19 
NUNS OODLE. ies sett ae. ara sees eet REECE - Seek dos ELL ewan Se ee. 512 25 20. 48 
PAPAGIN SUBD ioe pete ene ce mee we cose coke aul a acid ae nee See Le Se ee eee 536 27 19.85 
POlOvinw EE es a aes a ea ee 5,348 185 28. 88 
RIND Geil: AAS see eee ree, A: eee oS oe Ne As LO) Si ete We Ae REN 25, 789 925 27. 88 
ST. GEORGE ISLAND 
AAD ROL ee es ee cee ae ie PE eet ee Sore og iene Oe Re eee ee eee 806 43 18.74 
Southig 109. cere cee ea ee ah ae ee ees 61 8 rE 
Bast eet for gon aan op Re ede bd a aa eee ip Rie geen ga 2,120 99 21.41 
rs REE ERR: SOARES a ie to Spe 0 ME 7S 2, 987 150 19.91 
otal: bothiislands Fst cect Aer. ee SE Oe ee 28, 776 1,075 26. 76 
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Tue AVERAGE Harem IN 1918 For Att ROOKERIES. 


—————_—_—_—_—_—_—_—_————_—_——_—————————==—=zx[{_aL-==_a"=a=_>_E=a{__™==a={_=L"S=anRnan"iean'a=a{e=E=EaejEes=aEe=ae=ee=ae_eleloe_eh_a_la_aaaE]_E=]E~_———————SS==—e———eEE—_—_—__ 


Breeding} Harem | Average 


Rookery. cows. bulls. harem. 


8ST. PAUL ISLAND. 


MO Vile nieiscsch eb seb hele aca etna eeeee Sem eaaclain.e Mhletita ns disratcanininle wets Wbiso cA © 2, 540 127 a 20.00 
APM TNs sec caso eco nema e ate oeecre ERR grasa ae 2, 235 100 | @ 22.35 
AGED ATCT Sse hates cic see eed eens eee ee eeceehehatenes 9, 486 306| 31.00 
TAPES 1) a ees a oe ee RS en EE ieee Sore eee ee 792 36 a 22.00 
PET A a se i Oe a a Sate RR Se 19, 398 688 28.19 
EVP eee eee eee ea Sotnng 2c sthe es SSe mick nee ama’ cae oletole = 6,325 230 @ 27.50 
PAO DODE omens eck, cornet cee Smee cn odes Ros Sms de cael nce aes cee eee 1 25 20. 48 
ManispOlipe saeee ee ee eee oe fate eye Pays ey AER eb 16, 725 625 | 4 26.76 
UCLA GME te ee ee et Ieee Se ONS oe Saeed hic ae wate ac tee sees 11, 460 494 @ 23.19 
PEIPULO LA AGIN. cons customs « SE Shee os Does ton sean shbicb e aethce ss kewae oft 9,089 343 @ 26.49 
AR TPAIDIMERE Oe Sep eee hea re Sasns oe ae a oe eb eae eee aes ae Deere ss See dee 6 27 19. 85 
Mvareeeee ek tee Che ee ene oh JO ek aki veered ah ste wate dole oa coerce das 5, 343 185 28. 88 
PRGIOWALANCALIINS: Fen eee ee coe SR ae ie pies ae ee ee aes fe AN) ay 1, 882 @ 20. 23 
EN HORE DIO VATIEY (chi 8o dots cere neta L bare setae to eiee ses gam an sweet Sew 1,491 52 @ 28. 67 
MEOTIONA pre.c Sarclecol ~ daan sos cstee aback Mens seks wees dR aasa does t eels 3,335 145 @ 23.00 
WIOSPOCHIN ee esc dete saci naomi ee deans hot Salah baisshwoas seicee een mee eee 31, 468 1, 134 @ 27.74 
pial <setee eee sees e myet Oph CTsER aS eter tay Sy Se 122, 617 4,610 26. 59 
ST. GEORGE ISLAND. 
GH Somer lec ect cose So amce ee hk oes Gueae ee Oe Set OR ERe due Ube ung aes 7,011 262 a 26.75 
SUE GRE 2s) La eg oe POS oe oes Seas a i 5, 440 160 @ 34.00 
IAT tos Sate Sia at iS dle an See hela codes Ads tip dante = cildde aoe ek GEE bse aoee 806 18. 74 
jSLo TELE dh ae aS, SS eee aie Ng eS ee re eee 61 8 7. 62 
WEAN G tees POC LeS Jock ee SL REA ESSENSE OEE TOE EY Gea 2,120 9 21.41 _ 
RIESE ORES es sete Cate ee SN nice BU aI aoe oman abe ar 4, 860 162 a30. 00 
Motels: 9 epetss. - f5sc54 6 Ree eS feeder eee = RSME N Ge o CCeR, 20, 298 734 27. 65 
FLOVAL DOLD ISIARGM= wee pgaee te: Ses seb oo Nae cook eeeecagkee ccoee cue 142,915 5, 344 26. 74 


a Estimate. 


AGES OF COWS. 


The maximum age which the female seal attains is not known at 

present, but this continues to be one of the most important unsolved 

roblems in connection with the herd. No opportunity to gather 
information upon the subject has been overlooked. 

Branding of female pups was first undertaken in 1896 by the Jor- 
dan Commission. It had as its object in those days the making of 
the skins of the femalesealsofsuchsmall value that it would not be 
profitable for pelagic sealers to continue in business. It was believed 
at first that the results to be obtained were of sufficient value to war- 
rant the continuation of the process for a considerable period of 
years; accordingly instructions were issued, and the branding con- 
tinued up to and including the season of 1902. The derival of im- 
portant biological information from these branded animals seemed 
to be an overlooked possibility. As a measure of protection to the 
female seals it was a failure. 

In 1896, 377 pups were branded; 124 of these had three bars 
across the back and one down the center, 191 had a single bar across 
the back, and 62 had this and three bars across the back. In 1897, 
847 were branded: with three bars across the back, 1,033 had two 
bars, and 5,498 had one bar. Thereafter the single bar was used 
entirely, with the exception of 1898, when 300 were branded with a 
diagonal bar across the back. The total number branded during any 
of the years after 1897 can not be given, because the figures for St. 
George Island are lacking, but from 1898 to 1902 the numbers 
branded on St. Paul Island were secured from the island log. 
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FEMALE Purs BranpDED, 1896 To 1902. 


Year Number. Year Number 
AROGr Soh. 5 eee ee ee 2-377 || 1901, 228. 25. Le eee b 4,173 
Cy EES RIG i BBS TK Ee & 7,369 || 1902. SS2eE EAT Oe, oe eee b 1,416 
ROR Sone ci ae hoe ce oe ee b 2,363 _———— 
IRG0: 3. Buea ek hae es ee b 2,191 Total. oo eee 19, 587 
J900: 5.0: ocec cc enck S39sch sess b 1, 698 
a Including St. George Island. b St. Paul Island only. 


These branded animals have returned to the rookeries each suc- 
ceeding season up to and including 1918, but since the single bar 
brand was used in many successive years we are not safe in assuming 
that any branded animal bearing this brand was born before 1902. 
This would make the unquestionable age of branded cows seen in 
1918, 16 years. Since the cow brings forth her first young when 3 
years old, this would give her 15 breeding years at least. Thus the 
assumption of a normal old-age death rate of the female of 10 per 
cent per year seems to be if anything too large. 

In 1918 there were observed by Mr. Reynolds, Mr. Crompton, and 
_myself six of these brands «hic may be known as the 1902 series, 

three on St. Paul and three on St. George. Two of these had nursing 
pups. When it is considered that these branded animals passed 
through nine years of relentless pelagic sealing, this is not an 
insignificant number by any means. 

There is little to record regarding the 1912 series of branded cows. 
They were observed on many rookeries and seemed to be normal in 
every respect. 

BREEDING BULLS. 


The count of bulls actually in charge of harems was made complete 
at the usual time—the height of the breeding season. It continues to 
be the most important of all census work, and great care has been 
taken to make it as accurate as possible. The count is attended 
with considerable danger to human life when the rookeries are as 
large as in 1918. In order to get a vantage point from which beach- 
line harems can be seen and counted, it is often necessary to run the 
cordon of idle bulls. A misstep or a fall would likely prove fatal. 
In other places it is necessary to set up a long ladder in order to get 
a view of distant bulls which could not possibly be seen from the 
ground. This ladder must be held by natives, and when a high 
wind is blowing there is considerable danger of it overturning. A 
fall to the jagged rocks below would be serious. Plans are Beit 
considered for a platform walkway for one of the St. George rook- 
eries, and if it proves a success here the same will probably be 
installed on St. Paul. In some cases when the weather is suitable 
certain rookeries can be counted more accurately from a boat than 
from the land. In this way good counts were obtained on Lagoon, 
Tolstoi, the three Zapadnis, and Sivutch on St. Paul and on Staraya 
Artil and the two East rookeries on St. George. 

The number of breeding bulls is obviously greatly in excess of the 
actual requirements on the rookeries. In addition to these there is a 
large reserve of idle and surplus bulls. 
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Facts obtained in 1918 from the 1912 branded males are of the 
createst significance in showing where this excess came from. The 
1912 seals were 6 years old this year. The supposition has generally 
prevailed in the past that males of this age were fully grown and able 
to hold harems or at least skirt the rookeries as idle bulls. But this 
is not true. The 6-year-old male is hardly half grown and resorts 
to the hauling grounds or elsewhere. He is not physically able to get 
anywhere near the breeding cows. 

These 6-year-olds were born the year the closed season became 
effective. Commercial killing was not done in 1912. So where does 
this great excess of full-grown males come from which has been found 
in 1916, 1917, and 1918% Obviously it can not be from the 6-year- 
olds. Likewise it can not wholly be from those animals which were 
born in 1910 and 1911, because they were only 6 years old in 1916 
and 1917, respectively, when there was a surplus. Therefore the 
closed season of 1912-1917 has not yet become effective upon the 
breeding grounds, and the surplus found in 1916 and 1917 and in 
large part in 1918 comes from those reserves spared from the killings 
of 1908 to 1911. The reserves then made for breeding purposes were 
too large rather than too small. They provided the herd with so 
many bulls that the death rate of both pups and cows on land is 
far above what it should be. 


IDLE BULLS. 


Tdle bulls were counted at the same time as the harems, and as the 
rookeries exist to-day this is a difficult task. There are so many 
nonbreeding males a the rookeries that some plan had to be 
followed in segregating the idle bulls and that class variously known 
as quitters, young bulls,and half bulls. It has been learned that 
about three tiers of males just outside of the harems are stationary 
and hold their positions tenaciously. They are found spaced about 
as the harem bulls. Out beyond these there are more bull however, 
which wander here and there endeavoring to find a place where they 
can get in close to the harems. The plan followed the past two 
years has been to classify those holding positions as idle bulls and all 
others as surplus bulls. This is a distinction which in some cases is 
hard to decide upon and the classes intergrade. However, it does 
not seem practicable to call all males about the rookery, not actually 
in possession of cows, idle bulls. This might be done to obtain a 
figure for the total available reserve males except for the fact that not 
half of them are about the rookery. Large numbers give up hope of 
holding harems and go to the hauling grounds and to sea to cruise 
about the rookery margins. These must be estimated. Therefore 
the plan adopted seems best to follow. 
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The harem count gave the following results: 


Harem AND IpLE Butts In 1918. 


Rookery. Date. | Harem | Idle Total. 


ST. PAUL ISLAND. 


TSGOVA «<2 So csccccesnessee sree eee etna ss 25 So ee ee aera — 16.. 127 82 219 
LOK an in 66s retmccy is < <peeaet ene abana eu eek. wae pee | aie do.. 100 49 149 
GOr Patel yo Soot canton ee meee tao ne en talon oe eee eee ae eae 00s; 35 306 137 443, 
ATG ieee tte eke te Ee aS Ee: Sees | See doles 36 13 49 
ROL. Se,caoe ot Oe anh sie ieee coe ee ae ae ee eee ea doze. 688 307 995 
Siviltch fe 5722 ..5e35e AAS oe PEE TAD CELE EOE July 19.. 230 320 
Lagoons. ot 3 aoa k wee 1e a fee grees ap ees cee eae July 18.. 25 18 43 
Shoat Seek ven eutoltsie sec nns seer ods Seem caeheta as seneere oa ee rd do 625 312 937 
Pepadnis Ai F fi i peek eee Sees eer y: add. Me aw do. sti 494 193 687 
Little VADAGDI Joni gie te Syste hen tle Sete Pe cenne eee doy 343 199 542 
PRPAUNILCOL sic, Be thts wins Uwe doen ee oe sees cane ot ee modes Senet do.4 27 8 35 
PMENEHINGH S sc0d bb esc ceed een wales Son eens eee dOv-vaclesdeencsos|beecearedelecoaaetaee 
IROIGVADA Gen soo sc a qantas Sane cose eaes Cae eOeae eee ee aeeeelbes doze 85 131 316 
Polovins Cliffsios2 [a3825 ok CL Be Se ee eee ae dove:t 93 59 152 
PATHS POlOVINS ft oan s sce eg panceee $= Sana cee soc ee oe ueeee ee haan dol. 52 23 75 
MOFIOVIL 2 os acide Hele eben ee oe Sea uu, Sees See ae ee ae July 17.. 145 94 239 
Wostochnt. .5 shes sssoe dae does ae ob essen ee -epeee eee. peeeeleee do:izet 1,134 530 1, 664 
"Potalescs T1265 face eee See eee wh ST EUS eee ee 4,610 2,245 6, 855 
ST. GEORGE ISLAND. 

North sts - iso Fee ete ee Ss See eth Sh e --| July 22 262 64 326 
Diara ya ATMs weee da ncaen sean aan eee ees eee eee eee July 23 160 40 200 
Wapadniirss : 2:32. a seasey cesece sega ee eee eee July 22 43 20 63 
LS 121 ea aS i eS Se feet eee ae A oe!) doses 8 8 16 
Mast Reef... 2.020.022. Soa tea seaeleoas eeaweers secs ehacee July 23 99 45 144 
(Wash CUS scams aos sas see ayant sae ot eee ee enews do-.-=5 162 22 184 
a em se ek eR i a re acre oe alee eae 734 199 933 
Wofaly ‘bothiaslandse. 2 5b bet Te FhsSe ees He a. ES. See 5,344 2,444 7,788 


PERCENTAGE OF IDLE BuLLs TO Harem Butts CoMPARED TO THE AVERAGE Harem 


IN 1918. 
ama 
e Ss verage 
Rookery. Recon 
ST. PAUL ISLAND. 
Kitovies<. « PO Toe oe ene oe ol as tee ae oe 2 Seeisce se on 20. 00 
TURAN <: scocnnescsesmcp acon tewek seee sth ewes caSencn coetegure gee cockesucaugee 22.35 
Gorbateh . 220.5 25 PISS ae 23 Se oa ee tech de lade aies dolls coe ese - 31.00 
Ardiguen..... neat eee nar he enies ac aee = steele 0 - Pet pate asain ee codeee ame E 22.00 
HROGLe Ss ele tae tact ta soe e ee eee ee tee eee w oe se rato eee ak = Sea ae See 28.19 
Sivutch-...... idle ckite dia squaeseweee er reo geet doo. Sapeeee baw Seek cee f 27.50 
TD EYE Eo ah pe i et a RSE oe aie Soe see ee ne rie les S-Ni ots 5 20. 48 
EOASHOIMEES Sesee Soh bs. cee haste ee tet eens tk EL Secon esa no eeee See eee 26.76 
PADAONA, 8.5 cone ascatns sass bomtiees eee as -2 Woh Sakote ee tl et eeeeen eee eee 23,19 
Little Zapadni. 22 gon. c feta sioce- tee tee t sees ss. kL eae sete. Meee ee ; 26. 49 
Zapad Dl Hee licsmo> wee case apace shen os see G as Sacse sett ake oe eee ees see eee 5 19. 85 
POIGVING« apcanes emus spent. seems axis sxe bcsos. kw « iamgnan oseeiaeie sapheeeeme ees 28. 88 
POlOVInIaNOLINS = -za5 se eee eee ata taaa= eden) She Skee ape one OP Bee eee 20. 23 
Little Polovina. tick. a0 sa sese ne o> <2 5-5-6 1 ee. oe ee eeees ee eee 28. 67 
MOrjOV1. .7).< cccssdes snes naaeane serene as =~ ot oe eee ee enc ae 23.00 
Vostochnie ccs S. £3.25 5¢ cats see wate se ose reece obi uobae see Cee eeaeeoeee 27.74 
Total oc. Sectensendsseessmean se accvscs cee cnmsnccotemenecsses casks Seen 26. 59 
ST. GEORGE ISLAND 

NOT scissscnwecbdes ccenss sab separ emitn Wai e sows ee ca coda sseonee aeenan a eee 26.75 
Startya Artil oo. sees oa eeenn haan sasha ace ec ceee tak eek eee eee 34.00 
BDAGNI: «oso xo dua adnee cates tempo nance bacias secec sce bens cate eee eee eee 18.74 
S(¢ 1 8 0 eR Sons im Se, ee SS Smee Sa ie Tee te ck 7.62 
Mast Me@efos. os. ase we oni nccneteegtacesues sosc -e cs umdode seattle see Seeeee eee 21.41 
HAST CHES .— 4 custo oe an coue|n anet on eee eeee een mame cm oc Omneaisalee ceeee aeons 30. 00 
otal euccesweleted ine ocekueteeieeeaeds was ote co snc weeeeee eee eee 27.65 

Total, ‘bothiislands<.c-ciwscooseneee~n none a sew pace cee eee eee 26. 74 


— se 
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SURPLUS BULLS. 


No count of bachelors on the hauling grounds was made at the 
height of the season because of the interference this would have 
caused in the killings.then taking place. In its stead the surplus 
bulls were counted about the back of the rookeries. This class 
includes those males found here and likewise those which are on the 
hauling grounds and.elsewhere; obviously, the last must be estimated. 
No counts of them are possible. A count about the rookeries, 
however, is valuable because in a way it shows a breeding reserve 
which is unquestionably known to be in existence. For this purpose 
they aethite added to the idle bulls but would tend to give an 
erroneous impression, because the count only represents a very small 
fraction of the number in actual existence. If those counted were 
added to the number of idle bulls they would make 2,444 +3,951, or 
6,395 nonbreeding males found about the rookeries at the time of the 
1918 height of season harem count. This makes the percentage of 
idle and surplus bulls to harem bulls 119.66. From this it is apparent 
why the average harem was at or very near a minimum. 


SurpeLus Butts Countep 1n 1918. 


Rookery. cue Rookery. pie 
ST. PAUL ISLAND. ST. GEORGE ISLAND. 

UIC OW ies SASS See So oe re aes eee GOMIPNGrinben ncn Sec a0 Ste olns tenes asacseee 91 

ATS oe 2 Bee aa eee nee. OG" 'Starayarartil: 223. ek oe 56 

CPeTy OLE) Ree ee Bree ees LGStASMAdMS s..ca asec ope ese eet eee 29 

LE 71S) ua 20 Se ih aS Se HGoal OMA ceca ceca sc test eas Sklcslcsee eS 

PiveliCh stweee ok alec. gos ee tone Seen PANG Sc 1 4: | a ee Se ee eee See 37 
el GY Spa) bale OS SR Ie ete a 267 

Sithelunpas:=ceL le see 8 sosse ELS 93 Weta: 32084 Son oe ok 217 

BAR eee ee ret enn soos ne eee 500 == 

Pipe Zapadni. - oss .1 2 ot ct Bee 54 Total, bothislands. 2. 222--4.2--2: 3,951 
LEG NAD pe Steg se Scere he ae Cin de 194 
Pathe Polovina. 1.037. 12 se ae 80 
Cy ON Coon See ee SeRSE SE Er pAmOSsercriecis 157 
MOStOCHI See scott esi ee Seces ceeeeens Se 1, 260 
(0) 2) (pee Pere ae onoeee eee 3, 734 


GAINS OF BULLS. 


The great significant fact standing out in the census work of 1918 
is the percentage of gain of harem bulls. This was 10.18 for the 
entire herd, a figure differing but slightly from the increase of the 
cows. Since there was an overabundance of idle and surplus bulls, 
it seems to show conclusively that the average harem in these two 
years was at its minimum. ‘The average increase of harem bulls the 
five preceding years was 36.68 per cent. The increase or decrease of 
idle bulls means but little at this time. The difficulties of deter- 
mining the actual number in this class as distinct from surplus bulls 
are almost insurmountable. Those animals at the rear of the rookery 
which might properly be called idle bulls either merge into the haul- 
ing grounds on one side occupied solely by surplus bulls and bach- 
elors, or on the other side into the group properly known as idle bulls. 
It would not be right to call all bulls on the hauling grounds ‘“‘idle 
bulls.” Neither could the figure obtained from counting surplus 
bulls on the back of a rookery be considered to represent all the 
animals in this group. The great difficulty lies in the fact that im a 
large number of cases there is no line of demarcation between a 
rookery and a hauling ground. The rearward extension of the breed- 
ing seals is bordered by a sharp line, but the other classes are not. 


160695°—20 25 
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At present there is no perfectly adequate means of classifying the 
nonbreeding bulls, and the plan adopted must be continued in spite 
of any faults it may possess. 


CoMPARISON OF HAREM AND IDLE BULLS In 1918 witH 1917. 


Harem bulls. Idle bulls. Total. 
Rookery. 


Gain or Gain or Gain or 
917. | oi, | G9! Or | yo17. | sors. | SAior | o17. | sois, | Gain 


Per cent. Per cent 
82 | + 46.42 182 2 + 9.34 
49} — 9.25 154 149 — 3 
137 | + 5.38 409 443 + 8.31 
13 | — 53.57 61 49 —19. 67 
307 | + 29.53 850 995 +17.05 
90 | + 25.00 256 320 +25. 00 
Sete ateall cs cial is Proc Lo atk sh cac eee 
18 | + 20.00 39 43 +10. 25 
eR euect Seis Saab wescee 312 | + 73.33 851 937 +10. 10 
ee alee ea cbk cole CSB Se bhe Ain cen dice sa Rob dees cl akbucenete G6: secede Joli wtoosee 
AER eae ae 4 Seer 193 | — 43.56 762 687 —9 
Tall da Qa S73 199 | +184. 28 329 542 +64. 74 
A vale SCS EREELE SES 8] — 38.46 35 3b |4.-eeeeees 
RR EN 131}+ .76 296 316 + 6.75 
Polovina Cliffs. .-.... 87 93 59 | + 90.32 118 152 +28. 81 
Little Polovina...... 35 52 — 54.90 86 75 —12.79 
MOrOWA con aascencwncocasees 127 145 + 13.25 210 239 +13. 80 
WOSLOCHNI oc ccccacsccavesee es 1,018 | 1,134 — 32.39 | 1,802 | 1,664 -—7 


LNG] A Se ee Aaa 4,166 | 4,610 


=—=—== | —_———= —_—$$——|{———————— 


NOL Cine bend ae anes sane 266 262 — 43.85 380 326 —14. 21 
Staraya Artil................ 163 160 — 64.60 276 200 —27. 53 
BAPAC ween ees se odecewen= 43 + 17.64 50 63 +26. 00 
SHUN Sa Se Beet eer 6 8 + 33.33 12 16 +33. 33 
AST RCRI- ao coawes ar ocecesece 8 — 16.66 135 144 + 6.66 
LOG a 0 hic eee 135 162 — 63.93 196 184 — 6.12 
AC i ee ee 684 734 — 45.47 | 1,049 933 —11.05 


+10.18 | 2,706 | 2,444 


AGES OF BULLS. 


The age at which a male fur seal is full grown and the old-age 
limit are very important problems which are as yet only partially 
solved. It is known definitely that the breeding age is not reached 
in six years. And if the size at this age is any indication of the 
period of adolescence, full growth may not be reached until about 
the tenth year. This remains to be determined in the future from 
branded animals. 

The maximum age is not certainly known, but has been estimated 
at from 15 to 20 years. The number of breeding years, however, is 
known positively to be as many as five, but not certainly any more. 
Probably the period is shorter when a large number of bulls makes 
incessant fighting a necessity than when they are few and lead a 
comparatively quiet existence. 

The minimum breeding limit of five years has been assumed in 
1918 on account of new information which has been obtained. Ac- 
cordingly, 20 per cent has been deducted for annual old-age loss to 
the classes of bulls. ; 

YEARLINGS. 


Permission was asked for and granted on August 7 for the killin 
of 10 yearling males in order to Es able to add to the meager stoc 

of knowledge of this class. Owing to their rarity on the hauling 
grounds at that time of year, great difficulty was encountered in 
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finding the desired number. A drive from Zapadni August 8 yielded 
4. On August 9 and 10 none was found on Polovina, Lukanin, 
Kitovi, Tolstoi, or Reef. Two more were secured on Zapadni on 
the latter date, making 6 altogether. Subsequent examination of 
the skulls of 4 more, thought to be yearlings when killed, proved 
them to be 2-year-olds. This ceded of the skulls has not as yet been 
completed, but is expected to yield valuable data on the growth 
of fur seals. 

The information secured from the 6 undoubted yearlings follows: 


Data ON YEARLING SEALSKINS. 


Tag No. Date. a Length. Skin 


Lbs. Oz Inches. Lbs. Oz. 
PANG TRS oe ears toe antticiciae alamiajsiore aicidta Wales «cla canecubasiosesdea Aug. 8 30 35. 12 
PAM GAS eee rae Peden. Soh Sabo cuio tee hoes ues doe eebmees eobualoee do.. 28 35. 00 4 5 
ROWAN ee eis ao Sica cas nat noe eos eacuciosqa ue wees enue ses hae do.. 30 6 35. 50 
PRMGH RIN te See rome toma at). abe Sagas tone ene sisciene wisi etd dO s—.-#3 32 12 36. 00 4 14 
PNRARO ET oo aol ant ae on tite asic Cad dnasa sane nuascmemacels Aug. 10. 30 14 34.25 | Not taken. 
ot LN (aa Ra he ae a Re Ae Ri (i Oa se 33 10 34, 25 Do. 


ADOLESCENT SEALS. 


The numbers of animals estimated for each age class is taken up 
in the statement of complete census following. These are found 
from the counts and estimates of 1917 by deducting 35 per cent for 
natural mortality the first year, 20 per cent the second, and 4 per 
cent the third. Also all animals killed for their skins have been 
deducted from their proper classes. This includes all killings from 
August 11, 1917, to August 10, 1918, the sealing year. The totals 
represent those supposed to be alive on the latter date. 


COMPLETE CENSUS OF FUR SEALS AS OF AUGUST 10, 1918. 


Pape, Cmmed. and: CstMAted os dsieys oo ae Ostet ape dind-enbeue 142, 915 
Breeding cows, 3 years old and over, by inference.............-.+---------- 142, 915 
eee IPR RNILEDE aS ht atte as = aes tes a own a bingy wi mai opmcece ae eae 5, 344 
OE PLS TIE EIS EER Soli it eo tee ne eda ep ep a 2, 444 
Yearlings, male and female, estimated: 
a DS NG Se i ee 128, 024 
35 per cent deducted for natural mortality..............------ 44, 808 
Yearlings, both sexes, beginning 1918. ................-....-- 83, 216 
Momales, G0 Ber Cont. 2 o2 oo ass oa eos. oS coo see's 41, 608 
ah At 60S 
Miles. bepinning ‘of 191853. 2). cnc hres eme erste aoe wre 41, 608 
Males: killed in LOLS. \c.s3c... ieee eee oe ee 13 
Moles. Aug. 10, 1918021... 22 cee temeeees ett ee eee seek tered 41, 595 
2-year-olds, male and female, estimated: 
pearme semales Aug. 10,:1917.. 251.) scce ne. eee 38, 018 
20 per cent deducted for natural mortality... .........--.---- 7, 603 
2-year-old females Aug. 10, 1918.0 220 oon ne nnn nn ee a 30, 415 
meeeomates, Aug. 10) LOM, 2 oos epee enna nn nnn nnn nine 38, 013 
meee FAN OL LON oo Mn be ee al 1 
EMRE oes cer eee) co. s+ +--+ 22 es 38, 012 
20 per cent deducted for natural mortality.............---.--- 7, 602 
2-year-old males beginning of 1918............-...----------- 30, 410 
Pyeurimamaies killed LOLS. .>. 2.22320 2.0 22 J... see ee ee 251 


oye emenies Adige, 10; BOIS i a e222 eet ee ee ke eee 30, 159 
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3-year-old males, estimated: 


2-year-old ples Aug. TO gh ae oie aa eb = gitar 26, 815 

2-vear-old males, ‘killed fall (987-02: <.o sn e -  g  gee 179 

2-year-old inales end Of 191.5. ----- 2: <=> ck == Ses eee ee 26, 636 

4 per cent deducted for natural mortality. .......--..-..------ 1, 065 

3-year-old males beginning of 1918.............-------------- 25, 571 

3-year-old males: killed i! 4918...) .. 0-2 AN 2. 2S I 16, 454 
38-year-old males "Ane 10, “1918/2225. Uy es. 2 a ee 9,117 


4-year-old males, estimated: 
$-year-old: males, Alug)30;,1017.. 3. 0.-- -o3- ved Fees. esas) seek Le eyaey 
S-year-dld males “Killed fall 1917... 2.20... ..- F222 ne eee 


4-year-old males beginning 1918.............--.-------------- 18, 300 
4-year-old males talted ier T0te se tere eee ee 11, 186 
4-year-old malesvAue. dO; 1918.22... 22... ae we dee 7,114 
5-year-old males, estimated: 
Semenr-on wigies wun ty tolls n= sone © se are cnc ema she oe er 16, 631 
A-year-old»malestalled fall W917. 2.: 222-22... Ses eee = 396 
5-year-old males beginning 1918..........-.---2-----+.------- 16, 235 
&-year-old'males killed [LOLS!s 2.55. coe e Fs oes wea ce tes bs 4, 294 
5-year-old males. Augs LOGI 8. 2. ct ro der ene dees ween ee 11, 941 
6-year-old males, estimated: 
5-year-old males Aug.-10,-40 te ecaavecteesie se teertiw ss AEE ee 14, 813 
5-year-old males. killed:dall MAG7 oth pie Opt oe pate) Sa caw oe 30 
6-year-old malés" bepinminige TOMB oo a icles os tere a 14, 783 
6-year-old males, lalled (1918. p20). Jig jaigtebes ela raice . 2. ae 1, 028 
6-yearsold/malegoAugs 10; 1918:2cess. Bia Olek: . 10. A ORO, 13, 755 
Surplus bulls, counted and estimated: 
Lee onde Cle a Cy Ce ee ee ee Se ea: 7,556 
20 per cent deducted for old-age loss.......-...--..-.---.----- 1,511 
ey Walls kematoine in 1918 een - on oe ee 6, 045 
STCCwINS WUlS PT Tol ore. Hs ee ae eo a eae on eek mea aa 7, 788 
1917bulls remaining deductéd.! . 0.002... SAW Boas e. 6, 045 
Increment-of new bulle i TOUS.) 282k. en 1, 743 
6-year-old, males-in, 191 7225.5: 4- 26.245 s- 4g PE - Sis - DITA SE - SI 15, 397 
Surplus bulls 10190. .c25s sees she REE a es w= n= coew eae ee 8, 977 
Total surplus-bull-stock for 3ObB2c~.. - 5.2.8... 2 eae ee 24, 374 
20 per cent deducted for old-age loss.........---....-.-------- 4, 874 
Remaining suepluid (06 Pel Goo... <> «a rie o.= Saree 19, 500 
7-yeat-olds and over killed tm W918. . ~~ 2 25s a ean Seis 647 
; 4 
18, 853 
Increment of new breeding bulls for 1918 deducted..........-- 1, 743 
Surplus balla, Ap. IO; Une. i ee ee en omc en se ee 17, 110 
RECAPITULATION. 
Pape... setiee teat ees foes tooo ees sp wes oe eee deep es soe Oe eee 142, 915 
COWS Spb ee ab oso ie wie piekt 2b b= bo Se Se FR oee eee eee eee 142, 915 
Harem, billnntn re. cota 2 mae able 3 a f= aim ore emcee serene Sine een ee 5 5, 344 
Velho Fees oe oe ee ne fn oe in ge eee eee eee Se 2, 444 
Yearling females: 22.25. -+--.-........2- 2 Segiee- aes eee aaee ee 41, 608 
Yearling angled... ioc o7o20 Sooo.) -- --- 4s BER! - EE eee eae eee 41,595 
2-year-oldfpmalesi:.;. .2reuecU 7-5 -------:dadeeeeleneen a8 eee tees 30, 415 
Qevenp-old analog ans sh coe eens S102 2 > oem Se petri bream eee aioe 30, 159 
Syear-old males. ....- ns ne~ tev + <n = 2 ess eas - EL. BR. OAs le Wd 
4-year-old MAgled. .0..caee wee = =~ ee eee nee edod. AEC LRN Ss BL BES 7,114 
5-yeat-old males. 1552. Die neni wees eee eee eine ase Re 11, 941 
G-yeat-old tates. 6262 nan em Sone eee Bis 213 oe separa a 13, 755 
Purploe bellves :°.222 - Se eeeee tans — se eat Se ee TZ, 10 
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MIGRATION OF ADULT SOCKEYE SALMON IN PUGET 
SOUND AND FRASER RIVER. 


By Henry O’Mauey, Field Assistant, U. S. Bureau of Fisheries, in Charge of 
Operations on the Pacific Coast, 


and 
Wuus H. Ricu, Field Assistant, U. S. Bureau of Fisheries. 


INTRODUCTION. 


During the American-Canadian Fisheries Conference on the Pacific 
coast, in April and May, 1918, the question was constantly raised 
as to the time required for the sockeye salmon of Fraser River to pass 
through Puget Sound. 

In order to determine this important question, Dr. Hugh M. Smith, 
United States Commissioner of Fisheries, and W. A. Found, superin- 
tendent of the Canadian fisheries, decided to carry out an extensive 
marking experiment. Early in July the authors were detailed to 
take immediate charge for the U. S. Bureau of Fisheries, and to 
confer with Lieut. Col. F. H. Cunningham, acting for the Canadian 
Government. The final arrangements were that the Canadian 
fisheries authorities would handle the marking operations in Canadian 
waters, the U. S. Bureau of Fisheries the marking operations in 
Puget Sound, and that each Government would attend to the col- 
lecting of data in its respective waters. 

The authors are especially indebted to H. J. Todd & Sons; E. B. 
Deming, Pacific American Fisheries; W. A. Lowman, Coast Fish Co.; 
Frank Wright, Carlisle Packing Co.; and J. W. Elliott, Alaska Packers 
Association. Without the cooperation of these men and the members 
of their respective organizations it would have been impossible to have 
successfully conducted this experiment. L. H. Darwin, Washington 
State fish commissioner, and his deputies also rendered valuable 
assistance. Many helpful suggestions were received from Dr. Charles 
H. Gilbert, of Stanford University. 


PROCEDURE. 
TAGS AND THEIR ATTACHMENT. 


The method adopted for procuring the desired data was to mark, 
with serially numbered tags, enough adult sockeye salmon so that a 
sufficient number of returns could reasonably be expected. After 
consideration of several types of tags the one finally accepted was of 
the “‘bachelor-button”’ type, similar to those in use for marking cattle 
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and other live stock. This button comes in two separate halves, each 
with a hollow central extension which forms the shaft of the com- 
plete button. The shaft of one half of the button is small enough 
to pass through the shaft and long enough to extend slightly beyond 
the face of the other half. When placed together in the proper 
position the two halves are fastened by means of a special crimping 
tool. This is built on the general pie of a pair of pliers; but the 
jaws meet only toward the tips, at which points are conical elevations. 
By fitting these elevations into the open ends of the shaft and closing 
the tool firmly, the end of the smaller inner shaft is spread sufficiently 
to prevent its being pulled back through the outer shaft. 

he buttons were made of either silver or aluminum. Some fear 
was entertained that the aluminum might corrode in the salt water 
sufficiently to make it difficult or impossible to read the numbers, 
but in this experiment there was absolutely no difficulty on this 
account. No corrosion is noticeable on any of the buttons returned, 
although some of them must have been three or four weeks in prac- 
tically pure salt water. This is contrary to the experience of Greene,* 
who found that salt water had astrongly corrosive action on aluminum 
buttons of similar style. This may have been due to some slight 
difference in the alloy of which the buttons were made. 

The buttons were attached to the upper lobe of the caudal (tail) 
fin. It was first necessary to cut a hole of the proper size to admit 
the shaft of the button. This was done by means of an ordinary 
leatherpunch. Figures 1 to 4, Plate I, show, in situ, both sides of two 
buttons which were returned. 

The operation of attaching the tags required, usually, less than 
one minute, and no particularly unfavorable results of tagging were 
noticed. At some of the stations where the marking was done the 
fish were held in crates until after the marking for the day was com- 
plete, and it was noticed that they soon recovered from the effects 
of being out of water while the tags were being attached and were 
a ken in perfect condition when liberated. ; 

eports that the tags were “worrying” the fish and causing them 
to wear their tails in an effort to remove the tags were investigated 
and found to be quite unfounded. Tails of several fish have been 
preserved and show no indication of such wearing as had been 
asserted. Figures 1 and 2, Plate I, are from such a specimen. 

The fish to be marked were taken from the traps at the time of 
lifting and were held either in crates or in one of the pockets of the 
spiller until they could be marked and released. 


MARKING STATIONS. 


Marking stations were established at five points in Puget Sound, 
as follows: Near Sooke, Vancouver Island, British Columbia; Salmon 
Banks, just south of San Juan Archipelago; near Point Partridge, 
Whidby Island; near Village Point, Lummi Island; and at the last 
trap in American waters on Point Roberts. For convenience these 
have been designated in the following pages as stations A, B, ©, D, 
and EH, respectively. 


oo SE a a eens 
a Greene, Charles W.: The migration of salmon in the Columbia River. Bulletin, U. S. Bureau of 
Fisheries for 1909, Vol. X XIX, pp. 129-148. Washington, 1911. 
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The work at these stations was in charge of the following men: 


A. Sooke, British Columbia— 
W. H. Rich, field assistant, U. S. Bureau of Fisheries. (July 14 to 23.) 
Dr. C. McLean Fraser, director of the biological station, Nanaimo, British Co- 
lumbia. (July 23 to the end of the season.) 
Alex. Robertson, superintendent, Harrison Lake hatchery, Dominion fisheries 
department. 
B. Salmon Banks— 
Walter C. Buckmaster, apprentice fish-culturist, U. S. Bureau of Fisheries. 
C. Point Partridge— 
Clive L. Henry, apprentice fish-culturist, U. S. Bureau of Fisheries. 
D. Lummi Island— 
Don E. Courser, apprentice fish-culturist, U. 8. Bureau of Fisheries. 
E. Point Roberts— 
Joseph Kemmerich, foreman, U. S. Bureau of Fisheries. 
The last four of these stations were under the general supervision 


of Dennis Winn, field superintendent, U. S. Bureau of Fisheries. 
COLLECTION AND ORGANIZATION OF DATA. 


In the collection of data reliance was necessarily placed in fisher- 
men, trap tenders, and cannery men. A pa of 25 cents was 
offered for the return of each button accompanied by imformation 
giving the date and place of capture. Specimens taken in American 
waters were taken care of by Dennis Winn, at the Seattle office of the 
U. S. Bureau of-Fisheries, and those taken in Canadian waters by 
Col. Cunningham, at the office of the Dominion fisheries department 
at New Westminster, British Columbia. One of the tags reported 
from the upper regions of the Fraser River was secured by J. P. 
Babcock, assistant to the commissioner of fisheries for the Province 
of British Columbia. : 

While the majority of these records are considered approximately 
correct, data secured in this manner are necessarily subject to some 
inaccuracies, both as to time and place of capture. In the authors’ 
opinion, however, these inaccuracies will be balanced so that with 
reasonably large series the averages should be reliable. In cases 
where the data were obviously wrong the records have been omitted. 
This has been done in several instances where the date given for the 
capture wasearlier than that on which the fish was recorded as hav- 
ing been marked. A number of tags were returned with incomplete 
data, either the date or the place of capture, or both, wanting. All 
such cases have been cuisittcoh entirely from consideration. 

For the convenient organization of the data the American waters 
of the Sound from which returns were reported have been divided 
into nine regions. Several factors.guided in establishing the boun- 
daries of these regions: (1) The general geography of the district, (2) 
the grouping of traps, and (3) the nature of the descriptions giving 
the locality where the tags were recovered. These last frequently’ 
indicated merely the general region in which the tag was taken, i. e., 
Rosario Strait. The boundaries of these regions, as well as the loca- 
tion of the marking stations, are shown on the accompanying map. 
All of the records reported from the Canadian waters which are open 
to commercial fishing have been treated together. For this reason 
that part of the Strait of Georgia just outside the mouths of the 
Fraser River and the river itself, from the mouth to Mission Bridge, 
together constitute the tenth region. The reasons for so treating the 
Canadian returns are given on pages 26 and 27. 


8 MIGRATION OF ADULT SOCKEYE SALMON. 


STATISTICAL STUDY OF DATA. 
GENERAL FEATURES. 


In the following study the chief concern is with what is believed 
to be a strict and reasonably complete presentation of the facts. 
There has been no attempt to draw conclusions regarding the bear- 
ing of these facts upon the particular problems connected with the 
conservation of the sockeyes of the Fraser River. Some of the tables 
present similar data as seen from different points of view. ‘This has, 
perhaps, been carried to an extreme in order that all obtainable facts 
might be available. Other tables are presented rather as matters of 
record than as having any especial bearing on the main problems in 
hand. For the most part such tables are presented without detailed 
comment. 

RAW DATA. 


Table 1 gives for each marking station the numbers of the tags 
attached each day. As noted in the table, silver tags were used only 
at Sooke (station A). At all other stations aluminum tags were 
used, and the first few tags used at Sooke were also of aluminum, 
numbers 5 to 29, inclusive. 


TABLE 1.—List or Tac NuMBERS ATTACHED AT EAcH MARKING STATION. 
STATION A, SOOKE, BRITISH COLUMBIA.a 


Numbers. Numbers. 
Date. MAE Fy ee Date. Total. 
From—| To— From—| To— 
od _ 
1918. 1918 
5 || gs ai pees od 4 1718 |. 1822 | Julyiglee ts oe eee 105 


9 290 Tulys2l. 2 ct desteedse tas. 21 1823 ASOO Mi Adages ars. 222 Se ECR Ss 77 


1001 43 1547 

1044 50 1665 

1094 61 1770 

1155 76 1925 

1231 152 

1383 164 Totals. -Aznectet zestth I~ Aust 


a Tag Nos. 5 to 29, attached at station A, and the tags used at all other stations were aluminum. 
With the exception of those noted, all tags attached at station A were of silver. : 

b This is the official list as given by the assistant having charge of the marking at this station. The rec- 
ords for Aug. 6 and subsequent dates are subject to suspicion on account of an admitted lack of veracity 
in the accounts. Previous to this date Dennis Winn was present at the markings. | 
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TABLE 1.—List or Tac NumMBERsS ATTACHED AT EAacH MARKING STaTIon—Contd. 


STATION D, LUMMI ISLAND, WASH. 


Numbers. Numbers. 


——_—_—_—_————- Date. a Date. Total. 
From—| To— From—}| To— 


1918. 1918, 

4001 B09) SULY, 2he- 2 does <e chen e k= 95 4819 SSA ANID 7) soe os ote in ae a 16 
4096 ALGDY) DULY 26nd. Ss oss ciataieets.« 70 4835 49520| AUG Rte oa. 2 wchiooaee 118 
4166 BP DSi hOULY 2Osas tote cs stabeoet- 93 30 Shr At grIbs a2 deo. weno nee 3 56 
4259 BS Tes! dU VSO nse Noe. sain sfokbas ea 114 86 OF) Atm AGS cence aces ats 12 
4373 44S JULY Olas e sos... aeiqccek « 122 98 120) Ae IO Soe ea cee ee 23 
4495 Boe tl ATIES Vinee Seno.» orycloniee ¢ 39 121 1516 AUR DOE. coe cc scutes dees 31 
4534 BGSOr | AUS. Divis 48 -is.5- wrcfeee< 97 152 1675) Aue Sie oc sec enoses nae 16 
4631 AGAR ANI Ge: Hiker fe acc ofcbinic etic 113 

AGAA| gd 8185) (AUP Gage sto. once oe. 75 Total's shou. 4. oe eee ee oes 1,090 


Table 2 gives in serial order for each station a complete list of the 
tags returned, showing the station where and the date on which the 
tags were attached, the date and region of capture, and the number 
of daysen route. Tables 1 and 2 contain the raw data from which 
all of the subsequent tables were constructed. 


TABLE 2.—List or Tacs RETURNED. 


TAGS ATTACHED AT STATION A, SOOKE, BRITISH COLUMBIA. 


Date Date Region Days Date Date Region | Days 
Tag No. fish fish re- | where en Tag No. fish fish re- | where en ° 
marked.| caught. | taken. route. marked. | caught. | taken. | route. 


——. | | | — | | | | | 


1918. 1918. 

(POSS ese July 14} July 19 2 

Lee ee 8 July 21 | July 23 9 
ber dessr4.|; Ales, oF 8 

-| Aug. 26 (a) 


as 


NONnNNENNONKNON 
i 
DA AVQNNMOMHKODHRHOMOOrH 
i 


(c) 
.| July 30 10 (4) 


@ Hell’s Gate, 80 miles above Mission, Fraser River. ¢ No Point trap, Vancouver Island. 
b Yale, 60 miles above Mission, Fraser River. @ Beachy trap, Vancouver Island. 
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TasLe 2.—List or Tacs RetTuRNED—Continued. 


TAGS ATTACHED AT STATION A, SOOKE, BRITISH COLUMBIA—Continued. 


Date Date Region Days Date Date Region | Days 
Tag No fish fish re- | where en Tag No. fish fish re- | where en 
marked. | caught. | taken. route. marked.| caught. | taken. | route. 
1918. 1918. 1918. 1918. 
Gi eee July 27} Aug. 4 7 Sy 1796s 0225 July 7 12 
HELO Soe aaie aa 0...--| Sept. 14 (a) 49 7 do 8 7 
150) Re Ae oe do...--| July 30 6 3 .-do 8 18 
W5SSS 2s SAE Ae do....-| Aug. 5 7 9 do 8 13 
DAS. S.fofece do.....| July 30, 7 3 do 6 6 
154622 Ssh. July 28 | July 29 6 1 do ‘i 5 
1 OR ee C< C eset (e do... 1 1 do 8 5 
2 4 is ae 3 do....-] Aug. 1 (b) 4 do 8 6 
T5GHires shic| one dos... Aug. 4 i 7 do...- 6 5 
ays Sees [es do.....| Aug. 23 9 26 || 1838.....- Aug. 10 8 
1 el ae do....-} Aug. 2 6 A WASBO se coe las do ee 3 
i D6) Dee eee [ep do.....| Aug. 9 6 12 |] 1843......].-- do 2 5 
UE Beer ere do....-| Aug. 5 10 8 || 1844....-.|.-- d6535-- 8 6 
EBs ee do...--| Aug. 4 8 7 || 1845....--].-- gOze 5. 7 4 
Lahore ct el= =o do.....} Aug. 9 6 12 jj 1852....-..|--- do... 22 1 3 
T6025 2-5 do.....| Aug. 4 7 | ec ee dozcsz: 6 5 
TOD am oat oss do... <da->. 8 Tf) | Bi ee es Ree access 2 3 
LOL See elsen do...--| July 31 6 PUP SEDT on wae less G@ze-=- 6 4 
POIs Se<is eee do....-] Aug. 2 10 Oi} 18705. elses (< ( 7 4 
Toles July 30} Aug. 1 4 7A | es do.:.23 7 6 
#620 5 Sees Ones ug. 8 8) 1889. 2. -bte22 daceas: 8 4 
gi eae es do.. -dozs- 7 8 1901... 62 Aug. 2 | Aug 6 4 
UR tease MEE do:.<-5 Aug. 6 2 CUE TG02. <> - | danske 10 6 
eAGseeeeieee do...-.} Aug. 1 (¢) 2 |j 1903..-....).-- do... 9 5 
LSS ee ee Bae do....-| Aug. 6 7 TM 1904. 2 a2 ofan do...- 8 4 
1658255. -lees do....-| Aug. 1 (c) DB WAGO5 osc ee1s28 ) 8 5 
L662 22 eels do... -do=-- (c) PAB RGD ty Aenea (Esti gqg.-.- ri 3 
16682. 223-| 5 do.....] Aug. 7 9 Moh) 1920 eae sles 0) 9 ll 
L6Gt seas alae = ole eR ug. 11 6 12 }}) 1929. conc --- do... 2 2 
eee ee dos. : Aug.” ¥ (c) Pl bel Sap a ee do.... zi 6 
16622 sees 2 do.....} Aug. 11 8 O2) W950... 5.82 do. «i 3- : 1 2 
GG(2scns2<]yos do....-| Aug. 9 ft 10 M9 bs ene coe) once ee 7 4 
TG73Re e -f do.. Aug. 5 6 G)||196422 2.4. de.552. Aug. 5 (¢) 2 
os Bee do.....} Aug. 1 1 SN A OS6 cara = otal ee rs [ieee [eres (Oo 2 3 
Waste sce [ese do.....} Aug. 6 2 Wi 1g0es eee cteee do.....} Aug. 2 7 1 
LG | (ae do.....| July 31 1 Us ee reese ee dovs.-~ Aug. 4 7 2 
its eee Mee 0.2.52) Aue oS 9 9 || 2004....-.-|--- do.....] Aug. 8 8 6 
rd epee ee dotccce ug. 5 9 Gp 20los~s2--)2e= do.....] Aug. 6 6 4 
AAC ee eg do.....} Aug. 1 9 Sil 201ee Sec. siaae do.....} Aug. 12 10 10 
LE bak July 31; Aug. 5 8 BH DOPE Posse Me do.....} Aug. 6 6 4 
Ware Vek |eet d0.-. 2.) Aug: So 7 adel | [oe st Sea eee dos...) Aug. 7 7 5 
Wao sen celews do....-} Aug. 18 10 18 |} 2032... ---}.<- do.....} Aug. 9 8 rf 
Ss Sa Bee o...--| Aug. 4 2 5 |} 2050..-.-..-. Aug. 4/ Aug. 8 8 4 
17S EES a) tee do.....} Aug. 8 7 Sip Qdose es ese do.....| Sept. 6 10 33 
(a3 ese S lar do.....}| Aug. 14 8 TAB) | Gee ST do.....] Aug. 7 7 3 
a ee do.....] Aug. 5 8 5 2 ese -78 do.....| Aug. 11 9 ff 
U7 Gt eee nan dqzasa. Aug. 6 7 Cie | 7 eS as Fr 8 PN 1 3 
i ESS do.....} Aug. 4 7 4 || 2093......|.-- des. ]n--OOpes.2 2 3 
IVY PSP eee do.....} Aug. 11 7 De 20a tis come iece do.....| Aug. 8 8 4 
T769¢ cose |b do.....| Aug. 9 10 9 1) 2100. ~- S22 |=. do: sa2- Aug. 9 8 5 
Ye nee Lae do....-| Aug. 11 a 11 |} 2103...... Aug. 6 |-..-do.... 8 3 
#780: ..- 2 3-|-< do....-} Aug. 16 8 16 i} 2E13 7 Soke. do: ...-|f:,-do2. -- 7 3 
A 8 Ni epee | a do.....} Aug. 5 6 OF 20kGs.s sce) aoe GOs os Aug. il 7 5 
a7Sose So |Res do.....| Aug. 18 10 18 
TAGS ATTACHED AT STATION B, SALMON BANKS, WASH. 
1918. 1918. 1918. 1918. 
8007-3105 Je July 21 | July 26 10 5 |] 3052...... July 22 | July 23 2 1 
B008! 5 oo Ree rete 2 July 29 1 8 || 3060......]...do....| July 24 2 2 
U1 a do-.. jf. .deik: 1 8 2. coc defee.dOc. cp PO UEVbeD 8 3 
Us eS | seme dos. July 24 9 3 || 8070...... J eG See 1 2 
3024. ...../..- 0.. July 25 ~ 10 4 i RSSAe 4 Ae do....| July 24 1 2 
3028...... July 22 | July 24 a 2 || 3079. -.--.|2.- do....| July 25 1 2 
$0362... de. do..... Aug. 6 7 15 |] 3086.7... 52. do....| July 27 10 4 
BUses cas |ooe do....| July 24 2 2 || 3087......)...do...:| July 26 6 3 
BOs secee sisa- (oka Wey et [es (5 Page 1 2 IL SORS Sa oe lace do...-.} July 25 9 2 
D040. Se ee. do....| July 25 2 CB syle eos bigs do....| July 26 2 3 
3042... 25 }20% do....| July 29 8 7 |] BOGS see S22 |e2 docris4 dove 9 3 
3050......]...do....| July 24 9 2 |} 3103......|... do....| July 25 9 2 
aSamaquam, Lillooet River, 25 miles above Harrison Lake, 90 miles above Mission. 
>No Point trap, Vancouver Island. 
¢ Beachy trap, Vancouver Island. 


TAGS ATTACHED AT STATION B, SALMON BANKS, WASH.—Continued. 


MIGRATION OF ADULT SOCKEYE SALMON. 


TaBLeE 2.—List or Tacs ReturNED—Continued. 
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Region 
where 
taken. 


Date Date Region 
Tag No fish fish re- where 
marked.| caught. | taken. 

1918. 1918. 
3104...... July 23 | July 28 10 
no es ae do....| July 29 10 
i ee ae do....| July 24 1 
rb SSE I Fs a do....| July 26 1 
2 Ve ee do....| July 25 2 
21, ae 8 o...-| July 26 10 
iD ae i do....| July 24 1 
Bes eee el ee do....} July 28 10 
58) eee gee do....| July 25 4 
July 29 10 
10 
9 
6 
10 


1 
1 
(0) # 
10 
10 
6 
10 
10 
2 
8 
1 
7 
1 
8 
10 
i 
1 
10 
5)7 Ee ee do....| July 31 (c) 
5? ae ee o...-| July 29 7 
8 See do....| July 28 1 
57. eee pee do....| July 29 1 
5 YU See es it et ere do. 9 
BL0D= soc'ee|wa= do....| July 28 1 
57 eee ee do....| July 31 1 
2 eae et DS do....| July 26 10 
S200 saw cs ated do....| Aug. 18 8 
BOUL. = = soattos do....| July 30 10 
5 nate afisies do....| July 29 1 
BOLD S cciesnlice< do....| Aug. 1 9 
<5) ee ee do....| Aug. 5 7 
52) ee do....} Sept. 15 (qd) 
3322......1-.. do....| July 30 10 


SS 


Qa 
~~ 


me 
SHAHOCMDHAWEHS AROCONWNKOCOFOONN 


-_ 
ve ES 3 09 we BS pet rt Bd 09 69 BD. C9 CH HEBD BD BD 09 B99 Cry nee BR pat a9 89 83 ES cre tat 0 C0 Fat 0 at Ot BBD I CONDE CTI DIM O COW MONT ANT CONE OH 


Date Date 
Tag No. fish h re- 
marked. |} caught. 
1918. 1918. 
BaoO see as July 26 | July 29 
a8. eoaeee fy pape G0! 3. )5—5 do. 
5571 Se ee do....| July 31 
Bo UE Pees do....| Aug. 22 
ase De ee el Ae do....| July 29 
Coo Rae hee do....| July 30 
ORS APES ee do....| Aug. 5 
65) Beene ee do....| July 30 
Base ssetes 2 do....| Juiy 31 
SEL PRA Ane do....| July 29 
nie eee ee do....| July 30 
O55 s:-als.. do....| July 29 
Ce ee do....] July 31 
6S Ae (ee do....}| July 28 
3358 d 


Sets Be 8 ee doz 
a ERE ER Cee 
“1 A ee dows: 
2 SR do. 

3490......]..- dozse- 
5. ees do.... 
3496......)..- dozi<- 


b> 

i= 

A] 
Oneanea! 


Aug. 
Aug. 


a Four miles above Pitt Lake, 30 miles from Fraser River, 50 miles from ocean. 


b Soda Creek, 280 miles above Mission. 
¢ Devil’s Run, 10 miles above Mission. 


we 


_ 


Leal mel 


= 
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— 


i 


@ Four Mile Creek, Pitt River, 30 miles above Fraser River, 50 miles from ocean. 
e Hagenson Slough, 30 miles above Fraser, 50 miles from ocean. 
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32 MIGRATION OF ADULT SOCKEYE SALMON. 


Tasie 2.—List or Tacs RetuRNED—Continued. 
TAGS ATTACHED AT STATION B, SALMON BANKS, WASH.—Continued. 


Date Date Region Days Date Date Region | Days 
Tag No fish fish re- | where en Tag No. fish fish re- | where en 
marked. | caught. | taken, route. marked.| caught. | taken. | route. 
1918. | 1918 1918 1918 
i) ea 8 Aug. 1] Aug. 2 1 1 5 , 
502. °-2.)... do....| Aug. 5 8 4|| Sora... hie desc cee eoek ae ees 2 
MOOS 5 = win cic lee dows s.[ Aue 2 6 1 $677... ui do... kee bE 2 2 
3510 ey do....| Aug. 12a 10 il 3678... , age “Aug 9 8 5 
oy egdaeea ae dO. + neva g : oI S680. - = +c. [ha. do....| Aug. 20 10 16 
a ER do....| Aug. 2 1 1 || 3689. ‘do. _..| Aug. 7 8 3 
+t a al 2 d0.as Aug. 15 10 14 3685 vise do do 8 3 
Seabee a d0.0« |, Bites 2 g |] $687.- --2-[¢. -€0: [es doze. 8 3 
Sears oh eae . T}) 3688... .2.|21 ido. 2--) Aug. 18 9 14 
Sag FS Log se 1 || 3693......|-..do....| Sept.17] (a) 44 
aS 8 Danse ot 3694......|..-do....| Aug. 14 2 10 
BON se <n en HAO sorte eee ee 8 3 3695 "III lao:22] Aug. 6 8 2 
3528......|..-do.... Aug. 6 8 Dilt.gang.. os dbee a ee ao 7 3 
GERD = nn not beoD = = «> [raslde 28 7 8 || 3699. ...2.|2 do... 2] Aug. 8 9 4 
nega Geer Pala ore gh L # |] 3700... 221]. <do...-] Aug. 6 8 2 
elie © One: eld ea : f || 8702....- 22]. -do..- | Aug. 5 6 1 
a a doe Paeeet Bes 9 Z || B08... -..Kk. - do....| Aug. 9 10 5 
Sepia 3 av eae ae hee) 3704......|...do....| Aug. 6 7 2 
DEAS « «soon dO ~~ «| tli & 1 || 8705..2222]22 do. 2.-| Aug. 7 10 3 
BOAT «5 segelp eds Aug. 5 (b) 4 8711 " ‘do....} Aug. 6 2 2 
3548... wens -GO...-} AUR, 3 8 2 713." “ao... ee 7 2 
3550......}-+- do... Aus, ¢ = 3] 3714....2.|..:do...-) Aug. 9 9 5 
S551......|..-do....) Aug, 2 ~ 1 I) 3715... .2.]1lido..-.| Aug. 6 2 2 
ied eo ee a se eS i, 8 || 378.22 222]20 <do.-.-| Aug. 19 10 15 
Bera TP Gon ade a 7 3 || 3721....-. ...do....| Aug? 9 3 
S855... ho odo.. cpa. : 3 || 3792.7222:|0. ldo:121] Aug. 9 10 5 
sein age ae WES ic) 7972. =. -.-do....| Aug. 7 8 3 
S556 .. »ann|.- 00; «pote 4 : 4 || 3728 do....|...do... 9 3 
$557.. «se ee: (1 eee 2 Aug ll 8 10 3730...... da" “Aug. 6 2 2 
BU52.. .-<.[- = do... -- p81 2 . 2 || .Q7B5:....,)8..00-. 4.(l oct 7 2 
Sh67 << ketch e0On dan PAG Ey ae L 4 1 9737... |. -do. “Aug 5 . 1 
eS ie Go... «+ AGB 4 : @}| $7a0..-..,|-. (do... ht adie: 4, i 1 
+ IEE 1 se eam bier : qi Gut... . 2: Liido..2.| Aug. “6 7 2 
a ee BD. nts, 2 : 1 |) 3749...22.|I2ldo---:) Aug. 8 8 4 
ie 3 Se Peeiaia e ae “ 8 |] 3743.2 222.)|02 do... -| Aug. 7 6 3 
speek 1 eo ammo me See . BY) 8744.0 222 tido-..:| Aug. 16|  (/) 12 
aed ee RMI los So 3746......|..-do....| Aug. 8 10 4 
eed ale ember 5 Mill B7a7-.- <2. fe - do....| Aug. 11 7 7 
ai dae te a ° 4 | 375a.02221/22.do2221] Aug. 23 9 19 
Gran.” Po an Lene ek 1 4 || 8754..-.--[... do....| Aug. 7 1 3 
Sree SE aon anes 8 6 || 3756-----.|-.-do....| Aug. 6 7 2 
alae | ae amend Pa 3 4 || 3757---...|-.-do....| Aug. 5 1 1 
faa a) dake agen aa 3760......] Aug. 5| Aug. 9 9 4 
3591... ean 00 .auelee OO a 10 4 3762. .do eb Aug 7 2 2 
3504......]...do....] Aug. 6 6 Bil 764... 7702 ido... fakaieG 8 4 
BEN. «= snafeg dOne = AUBs 58 : 1) 3773222222|022do.21.| Aug. 7 8 2 
Apa Gage al Se < 3 |] 875-22 20.]22 do. 22.) Aug. 13 7 8 
Saas aoe Pe oe FS 8777......|...do....| Aug. 9 7 4 
sa heed Re f 12) 378....2[.2 do. ..-| Aug. 12 9 7 
etal aE d0,..=$ See ee : O4l $779... c.f 2 do....| Sept. 20} (a) 46 
ot ana abe de es : 2 | 8780.. 222.22 ido. 22-} Aug. 7 6 2 
BOLO. «= 255» 600~~ 8 feae Ce OY) fae... 2b. do....| Aug. 10 8 5 
8624. 20/2/00 <0. 0 e/ie'=00e:, J- 1 3 |! 3789... ...'". -do....| Aug. 8 8 3 
8625. 5 ufc WOncueh AUR Ae 8 5 3790 “db... cite Aipte ds 9 3 
| de aR nie ae . 2 |! ron 2222]00 ldo. 22) Aug. “7 7 2 
aia! dae | Cony 3 5 || 8792......|..-do....} Aug. 6 7 1 
fen Ea eae 9 5 || 3794----..|-.-do....| Aug. 8 2 3 
Shae yl Saree aE AY 8795......|..-do....| Aug. 9 9 4 
8635......|..-d0....| Aug, » 4 1 2 10 ; 
BOS7.. os dalhew do....}| Aug. 14 2 12 9 13 
3639......|..-do....] Aug. 17 10 15 9 5 
9642. coche. dO. oct AUR AG 9 3 9 3 
$643... 0.) 200s. 6 ].5-005. 2. 9 3 8 3 
3644......)/... dooce .|5.-d0ye6- 7 3 7 = 
8646... 5. |0 0 <dO.~~ 2]. 2 do.... 9 3 8 4 
DOIS wtcnraha erase C3 Ce ee (cE 8 3 (9) 27 
BO08 -s'saua fee's do....|,.-do... 7 3 9 7 
3658 ae a) A Ce Aug 6 10 4 10 5 
3662.......|5.-d0..../.. -dO..-. 10 4 10 6 
3663......)..-do....| Aug. 8 5 10 ll 
3667...... Aug. 4 Aug 5 1 1 8 3 
3670......|...do....| Aug. 10 8 6 


a The record is Sept. 12, but thisis poeanly a mistake, and the more probable date is Aug. 12, as tabulated. 
b Fraser River, 5 miles above Yale, 60 miles above Mission. 

¢ Therecord is Sept. 17, but thisis possibly a mistake, and the more peels date is Aug. 17, as tabulated. 
@ Birkenhead River, 25 miles above Lillooet Lake, 130 miles above Mission, Fraser River. 

e The record is Sept. 9, but this is possibly a mistake, and the more probable date is Aug. 9, as tabulated. 
f Fraser River, 65 miles above Mission. 

g Four Mile Creek, Pitt River, 30 miles above Fraser River, 50 miles from ocean. 

h Therecord is Sept. 18, but thisis possibly a mistake, and the more probable date is Aug. 18, as tabulated. 


MIGRATION OF ADULT SOCKEYE SALMON. 


TABLE 2.—List or TaGs ReturNED—Continued. 


TAGS ATTACHED AT STATION C, POINT PARTRIDGE, WASH. 


Region 
where 
taken. 


13 


route, 


| | | | | | | | | 


Date Date Region 
Tag No fish fish re- | where 
marked.| caught. | taken. 
1918. 1918. 

1001......| July 17] July 19 7 
1003. . -do....| July 20 4 
POLO: **...3.).% do....| July 22 4 
ee | ee do....| July 23 9 
2) Rea «SER do....| July 20 8 
1018. .....|..-do....| July 23 9 
CO ee |e do....| July 22 1 
£023. 5. .5-(-.00%.J.) Sale 20 4 
1030. . ..2.):..do. . ..|\ Sully 22 1 
108i. .-.4.\¢.-do- = 4.|, Tulyy- 21 10 
1036....-.-|...do....} July 20 1 
1037. .....|-.-do. ...|) July, 25 ul 

2088. ./ cas|b-d0e= || Aug, £7 (a) 
1041. .....|...do....| July 24 a 
1044......| July 19 |...do.... 6 
£050. 252 4.|:--00...-..]| Tuhky 22 9 
eee (cae do....| July 24 6 
1055. .....|..-do....| July 22 2 
Ly ey Sere ho Meee 8 ses eS 7 
BOS sce. Os. JE do. .- 3 
1059. .....]...do....| July 23 7 
1061. .....]..-do....| July 21 2 
1063. .....]..-do....| July 22 7 
1067. .....|...do....| July 24 8 
1069. .....]...do....] Aug. 2 8 
FOO. odes do....| July 22 2 
POUS- s2c'de G0: «J.P Oeb =. 2 
WV Ghe ss eaches do....| July 24 6 
1080. .....]...do....| July 22 8 
UR rsa hrs preyed leeks cara, 2 
LOBE irs. ecliae's do....| July 21 8 
1090... --do....| July 24] .« 6 
NOOR 2 ca sllex a do....| July 30 6 
1094. .....] July 22} July 26 8 
1098... -do....| July 23 7 
Lilt: eee) see do: RE -dert 1 
1106. . --.do....| July 24 1 
H107. ...2.|¢..d0... .-pduly26 2 
iL, eee bos do....| Aug. 12 10 
MY 22d <-€0. . 4.(ely 24 1 
BLIG: 5 25.|2¢-d0.... 5.) Dy. 25 8 
1124. -...|2..do....|/ July 24 6 
W28 > S25 32/45 do....} July 30 8 
PIZ9 = 5 22528 GO: . 3:18 -devi 9 
1130. .....|¢..d0.. ..|) July) 28 10 
MISS 2 ors dose do....| July 29 1 
1135. ... 20: :« 4168 Ont -, 9 
1138......|...do....| July 24 2 
Utot. 5. .2.|xe.do. « 4. July; 26 9 
1156......}| July 24] July 31 3 
P6723 = ccf 5-00. . Augen & 2 

L163: . 2255/5400... .pAugs 20 () 
a | Oe 0. . Aug Ll 8 
BIG? «=< fe )s<OOs ee EUR T SO 10 
(Go do....} July 30 2 
see do....| Aug. 5 10 
LLY ae ae do....| Aug. 6 2 
Ly (ee & ae do....| July 29 6 
B77. . .0-'op 0... --haduly, ol 6 
SC ee) ee do....} July 25 1 
Woes. ib iecdo.. A sube st 10 
hts ae ee do....| July 30 9 

1194. .....}...do....] Aug. 10 (>) 
1196. .....|.-.do....| July 29 1 
W907 oso cies dOwe <blee. do.c 4, 9 
TOO. 5 ssc bibes do....| July 31 6 
12.1 aes | do....| July 30 2 
M207 sos van fae GO. 5 <1 AUp. el 9 
1212. .....|..-do....| July 29 10 
PIG. aL .cdo: . . pAURS 10 
v7) -|--.do...-| July 30 8 
Vy re | ee do....| July 31 9 
pb) 2 Ne GOwectie.-00.% -- 1 
1229. .....|5-.d0.....|, duly. 29 8 


Wm Cro Cr Awamnwrds 


wo 
= OO 


-_ 
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_ 
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Date Date 

Tag No fish fish re- 

marked. | caught. 

1918. 1918 

BST. oad July 26] Aug. 5 
B85 5.0K do....| July 30 
ot ae do. July 29 
p25) ee do....| Aug. 18 
i (2S a do....| July 29 
0 ae | do....| Aug. 1 
Dr oe | Se do....| July 29 
W249)... doe. Aug. 6 
1 a Wl do....| July 29 
1264......|...do....| July 30 
2. ee eee do....| July 31 
1278: ....../.44..d0......|oA ups Al 
$285- 2... “do....| July 29 
1289. .....1...do....| Aug. 18 
1290. .....]...do....| July 29 
(2s ee do...-| Aug. 5 
1296......]...do....| July 30 
$007... <a ):.-d0...... pAUg. AL 
FO08s 2:00 Bs do....| Aug. 5 
13091... ke. do....| Aug. 2 
1 (eee Ul do....| July 30 
1318......|¢..do....| July. 28 
A Sy ee do....| Aug. 2 
TB20 5 anc lb we do....| Aug. 11 
13Y? ao do....| Aug. 5 
TOS). cest hese do....| July 30 
$880 Sacra AOs's op /RE GOEL < + 
‘Sh, ee |e do... --|5s - GO.« -- 
Ue Sy eee | eae Cc fo ees ©] ae 0 (a 
1344... ...-|2..do..-.| July” 29 
UG. eee eee co (0 SPR EG (eS 
TATA a. S do.. .-do.. 
ss See ee GOs | AUR od 
1 1S ae {oS Ny | eam 
1 ie el eto Co ee .-do. . 
13955... (). 0. << L|ee asst 
5 a a ee do....| Aug. 9 
1360. 2... 5st do... |. Augs..2 
TR6Ss . 2 tee do....| Aug. 12 
1366. .<.-. RE. do....| Aug. 4 
1968....2) 2. do....| July 29 
1369. .....|...do..--| July 30 
(oe ee 4 ae do. Aug. 16 
1373... 21. (¢=.d0. Aug. 18d 
1874, .....}..-do...-| July 30 
PAID cso ac do....| July 29 
i eee ee do. Aug. 6 
1580. ...-|.4.-d0.. =.) Auge 1 
1424...... Aug. Aug. 7 
Uo 2 do..-.-}| Aug. 11 
1548. .....| Aug. Aug. 9 
ch oe oe do...-| Aug. 14 
Ly Ae 9 eee do....| Aug. 7 
i ae. do....| Aug. 11 
B10. . ccekle.. dO. .-- hee. do. 
1577......|..-do....| Aug. 14 
i oe 2 ae do....| Aug. 9 
$50)... 2 |¢-.d0....[Maupe 13 
i! oo dO.<-U1, ,.G0s,. =* 
1604......|...do....} Aug. 16 
00095 -...22)) «.d0..-.) Auge 13 
Ue 9 ee do....} Aug. 9 
Ua a do. ...| Aug. 11 
i ee 9 do....| Aug. 13 
Tc aa § Aug. Aug. 16 
11 eee 9 ee do....| Aug. 13 
Gs oe ecbles 2 do. > Aug. 18 
1 y a a do....} Aug. 14 
a do....| Aug. 15 
1 ae ee do....| Aug. 14 
(7) So 3 ae do....| Aug. 13 
1704. .....}...do....}| Aug. 12 
W05.....-|e--d0. .. 2]; Aug hs 
WL 5.50006. .0. «+ )kG-COnd-» 


a Devil’s Run, 10 miles above Mission, Fraser River. 


b Ebey’s Landing, below Point Partridge. 


¢ Otter Point, Vancouver Island. 
@ Therecordis Sept. 18, but thisis possibly a mistake, and the more probable date is Aug. 18, as tabulated. 
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TAGS ATTACHED AT STATION C, POINT PARTRIDGE, WASH.—Continued. 


MIGRATION OF ADULT SOCKEYE SALMON, 


TABLE 2.—List or Tacs ReETuRNED—Continued. 


Date Date Region Days Date Date Region | Days 

Tag No fish fish re- | where en Tag No. fish fishre- | where en 
marked.| caught. | taken. route marked.} caught. | taken. | route. 

1918, 1918. 1918. 1918. 
i ik ees Aug. 9} Aug. 13 9 4 || 1865...... Aug. 13 | Aug. 15 1 2 
1721. . -...|£..do. ...| Aug, 44 8 5 || 1867......]...do....] Aug. 19 7 6 
19723 2A do....| Aug. 11 1 2 | A878... es do....} Aug. 16 1 3 
1724... 2:t|92 do: = <LPAneIAe 6 ow |] 4887... 2/02 ..--| Aug. 22 9 9 
1732.0: Lee sdowactinee dove. 7 oH S880... tees do....| Aug. 15 2 2 
1735. ...--|-.-do....] Aug. 22 9 $3 |] d801. .. 2 (ead. . Jc eAeeas 8 3 
4736. .'.-.:|¢2.do.. 2: "AnkaS 10 9, 1807... IES do....| Aug. 15 8 2 
1 iyi a, 8 do....}| Aug. 9 2 3 A | pe ae do....| Aug. 19 7 6 
1743.22 .2.|¢--do_. Aue ag 8 4 |} 1900......|...do....| Aug. 15 2 2 
1746. .....|---do....| Aug. 18 8 Oi) 1907... Rt do. - he donee 1 2 
1749. . ...2|0=-do. . 2) Anp42 8 Bf 4915. Se oo do....| Aug. 16 9 3 
1762. .....|...do....} Aug. 23 6 94 |). 99381... Aug. 14 | Aug. 19 7 5 
£763". 2.-t}e.-d0. .. :|VATRAS 2 1S | iL 5 > ee do.. -€622 1, a 5 
1768. .....|...do....| Aug. 14 9 5 |} 1933......]... do....| Aug. 23 10 9 
1769. .....|..-do....| Aug. 13 8 4 |j 1935......}..- do....| Aug. 16 6 2 
G32 se5h Aug. 13} Aug. 15 8 >a | fe ea Cs Ce Se 2 2 
‘fey Cees ars Ce Aug. 21 9 S |) 1945... 20h. do....| Sept. 3 10 19 
1793. .....|-.-do....| Aug. 18 9 5 (k 1e52.. Ee oe do....| Aug. 19 y 5 
1796... 522/22 do: .-1|/, Aue! a3 2 5 Ns i ey ee | ie do....| Aug. 17 1 2 
1807... ~.t|2-.do..-: Aug 47 9 4) 2969... he 22 do....| Aug. 16 2 3 
1812......]...do....| Aug. 14 2 | (eee | ee do. . --|/be-doue 2 2 
1820......|...do....| Aug. 19 8 2 | ee (aa o....| Aug. 19 2 5 
1835. .....)...do....| Aug. 14 2 1 | 2 ea | Salt do....| Aug. 15 2 i 
1846. .....|-..do....] Aug. 16 a a i} 1986.2. oe do....| Aug. 20 8 6 
151. ort Rdots. ante 8 A ES Ls as do....| Aug. 15 2 1 
1853. .....]..-do....| Aug. 18 8 1009. 3 al fe cs do....| Aug. 25 10 ll 
1854....../...do....| Aug. 16 8 3 || 2000. .....)...do...-| Aug. 16 2 2 
1856. ...../...do....| Aug. 14 1 1 

TAGS ATTACHED AT STATION D, LUMMI ISLAND, WASH. 

1918. 1918. 1918. 1918. 
2002..--.. July 19 | July 30 9 V1 |] 2125..... -| Aug. 13 | July 26 8 3 
713 ae do..... July 22 8 Sf) alot coscerlees 0.....| July 24 8 1 
W1S.= 22 Sido.. bb dork =. 8 3 |} 2147.2. -..)/c.. do.....} July 25 8 2 
>. UG eee ee do.2..tbédereit 8 Se oe Ea RR July 30 10 7 
2020 ios osc] 5 o8 do.>..c]2-udoreL 10 3 || 2158......]-.- do: 5 July 24 8 1 
POV o.c0052|52200..-52| be dGieee 8 J) 2160. 2.22615 .-00.2- -2}ec-G0se5e6 9 1 

ey | do.....] July 23 9 4 |] 2161......}...do.....] Aug. 13 10 21 
DUST aecae|Pee MO.su56 Aug. 6 8 18 |} 2166......]...do.....] July 26 10 3 
MBS oaccseiseeGOssce0 July 21 8 7A | ate g BS 8 ete do.....] July 25 9 2 
SD scinnse lose OOle ses July 22 8 3 |] 2173..--..]..-do.....] July 24 8 1 
2040...-..]..- Mow Lt July 25 9 6 2174.2. -2012 do.) efee-dozte 8 1 
2 eRe | fac, 6 ae July 24 9 SD fh alos ceccs/e--OOss2cepeuly OL 8 8 
2049 . ... -.2{6..d0.... 5} iderk.t 8 B Bld ose scelecOOlscat July 24 8 1 
WOOL coe [SeelO. 68 Aug. 9 8 DE 28h Sos ioe July 24] Aug. 2 10 9 
2052. 5250152000, 508 July 22 8 3 |] 2183......]..- G0:2-2¢ July 25 9 1 
WD = 5025512200. Jokes dork; 7 | ek eee ee Ce ee July 29 9 5 
7213) Sener |e do...22 July 23 9 A lf 2160 ose eee aoe OG.256e July 25 8 1 
i We 4 Se do. 222 July 22 8 3 | 2t89- 22S do-- 2 oe July 28 9 4 
2003 - =. -2512= do... 24 July 24 8 if |. 21902 oS e-eieed0.2- 28 July 26 9 2 
2065......|-.- 10.22.00 July 22 8 3 || 2201......]... dot Aug. 6 9 13 
2009 <..= 2216 -do- 2.5 / bes do..... 8 & |}. 22102... cefse-G0--2 25 Aug. 12 10 19 
WW12 = = nat} ou-G0--205 July 21 9 2 || 2214......]-.. do.....} July 26 9 2 
2073... = «24 /*5-d0-. 22 July 24 8 & |} 2216. -< sce]e-G0--o 22 July 25 9 1 
7. ee met Ce! REN fr) eee 7 LY | (22-1 PS eels te eee | July 29 10 5 
2078 «<.522|8 200-2528 July 22 8 3 2226-52-82 do.. 22k July 26 9 2 
2079 =.=. -.3|8.2d0.. 22a es dienes 9 5 | (i753 Pea EG Cee July 29 9 5 
2082..-...]:.- do... July 23 9 4 |] 2232......[-.. do..2.% July 27 9 3 
2084......|...do.... | Aug. 16 (a) 28 || 2234.-....|-<- do.....} July 28 9 4 
ZOBB ai=- oe July 23] July 26 8 3 |}. 2287 -=5..4]5-.00-...8 July 29 10 5 
2090 3.22 bd ee 400-5005 July 24 8 1 || 2238......)..-do.....] July 26 9 2 
2092 . «| Pdow. hee dos... 8 E2240 cc ccetee do... July 29 9 5 
2094....../.2. do:.-. 2/62 dows.) 8 Bi 2241 . 2c ohe a. do.....] July 26 9 2 
2005... --.2|8-do... i | sh daw’ 8 1 |} 2242......|...do.....] July 30 9 6 
Pe ce do.....] July 26 8 3 || 2246......]...do.....] July 25 8 1 

2098. - - = 2] S22 do.2:22 July 24 8 1 |] 2250...-...|..-do......] July 28 8 4 
2100 25 ook | eo2 docs ug. 2 (6) 10 |] 2251. .....|..-do..... Aug. 5 10 12 
AOR eote ob icidO.c ot July 26 8 | Oa ee July 28 | Aug. 30 10 33 
MS ono s|s-G0. 5.5 July 25 9 2 || 2253....../..-d0.....| Aug. 7 9 10 
PAN Mieietoas| 2 a-00. 5200 July 24 9 1 || 2255....../-.-d0.....] July 29 9 1 
2.5 Vo ee HAE ie (1 eae PSF, [eee 8 1 || 2257......|...d0.-.-.| July 30 8 2 


@ Soda Creek Canyon, 280 miles above Mission, Fraser River, 
b Yale, 60 miles above Mission, Fraser River, 


a a ee 


..— 


TAGS ATTACHED AT STATION D, LUMMI ISLAND, WASH.—Continued. 


Date 


2259.-.-.. 


2265..--..|--- d 
2268...-.. 
2269...-.. 
2270...... 
peje See 
2280...-... 
2282...-.. 
2285..--.. 
2286...... 
Seal eeneee 
2288... ... 


2290...... 
2291. 50 
2295. ..... 
2300.-....- 
2302...-.- 
2304...... 
2310...... 
Boldewtesas 
y3113)- ee 


2330...-.. 
2331...... 
2330~ =. -.6 


2344...... 
2346...-.. 
3 eee 
2349...... 
2358.-.-.. 
2359...... 


2367... -.. 
2368....-. 
2370...... 
2373 .----- 
2375.--.... 
2376. -..-.. 
2381... ..5 
2384. ..... 
2389...... 


75 a ee 


2394... ..... 


2434...... 
2435....-- 
2436... ... 


@ Hell’s Gate, 80 miles above Mission, Fraser River. 


MIGRATION OF ADULT SOCKEYE SALMON. 


Taste 2.—List or Tags RetuRNeEp—Continued. 


Date 
fish re- 
caught. 
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+ Lytton, 110 miles above Mission, Fraser River. 
¢ Therecord is Sept. 19, but thisis possibly a mistake, and the more probable date is Aug. 19, as tabulated. 
4 Therecord is Sept. 23, but thisis possibly a mistake, and the more probable date is Aug.23, as tabulated, 


e Birkenhead River, 25 miles above Lillooet Lake, 130 miles above 


Date Date 
Tag No. fish fish re- 
marked. | caught. 
1918. 1918. 

2438......; Aug. 4] Aug. 5 
Coleen | ae GO.sres Aug. 4 
yo ee Se Gore Aug. 5 
7! ae do:s22tlt doz...) 
1 OS dort Aug. 16 
DE ae a ae do:=:3. Aug. 6 
pV es |e dos-s3t Aug. 5 
pv ELS eee ey Uc) eS 
2449.22... Laat GSP ee Bet ae 
P 25h Vas B.cdo: 2.) /82.00e2.-+ 
Braye se. ec Osenas eae Oss. =e 
2456) BsdO! ct Aug. 6 
72: GY (eae § Budo: -c1|Ps- dora” 
2459.22... Sa aS 8 Aug. 7 
2464. 1 Bo .GOscast Aug. 5 
2465.2 eek B= - G02.cc+ Sept. 3 
PAGG S27 25516. <dOsebes Aug. 6 
AGO. 5-2 E. s002 cc Aug. 5 
ri) es 5. dec Aug. 6 
7). pe | F. 2d0.e535 Aug. 5 
7-2 Le a: ee Aug. 6 
PATE Base e UecOse==2|e0-00te- -* 
2476.....- A Ce Cop 
PATS? 33% Aug. 5 |...do....- 
2482...... B=. GOvaace Aug. 7 
72 ee t. -dOsss< >|. 304. -- 
PART 2 ocak S-dOla222|5 -d0 4. =F 
2488... 2.5 B= -dOl.s.b| 6 Go:...7% 
7: Br doves (eee Co eee 
24935 sak Bs :G0l saa: Aug. 6 
ZAGaw: \ coh Es dol coe lise doin... 
72 ee 9 |e dors..2|8..dors. -2 
pa) Re ee Goss. tie dors.* 
DOB. 288 dos. Aug. 23d 
DO Peas sshleecdOieset Sept. 20 
2A. «35h A0iss=> Aug. 7 
p35 Vee al |= Mee ( keen Aug. 6 
75) i ee aT (oe Aug. 9 
DiGs-SsAiges d0:..<5 Aug. 6 
BOiet: ss acles ODsterk Aug. 7 
2 ke rea Ag doi... - Aug. 6 
DOLE aati oa|ae “AO nemse Aug. 7 
PDA pee ISMET Cee Aug. 6 
72 oe PR 5 (ene Aug. 7 
758 eee 4 Cee Aug. 6 
7 3) eee 5 Gos. Aug. 7 
713 Ge el Gore Aug. 6 
089 « <acee(ess00-.-.' Aug. 7 
752) a A ps Aug. 6 
DWAZS < ocas|-- 50050... Aug. 8 
7.1 ae Be: (a Aug. 7 
PMG eis «co sGOsc-~\le Gz: -': 
a eae doz. 4: Aug. 6 
5 eet doz...) Aug. 8 
7s a a do::.-. (2) sdon. 2 
Pa es ee doz Aug. 6 
7 ees adore. Aug. 8 
wpa E hee do..... Aug. 7 
2556. ..-.- Aug. 6 |...do..... 
75 5y eee do..... Aug. 8 
DIS ea ciee lees ners). Aug. 9 
PT eee ae do..=3 Aug. 6 
pT eee ee do:--4. Aug. 7 
Z56Ge. x= ee do... Aug. 9 
7 ee ee do. =.0.(¢..G0re. 22 
7 | ene a Er G0... Aug. 

Lr ae Be Cee Aug. 9 
PETA ces 2a 3 €0..2: 2|25- doh 
OHV eee! donc. Aug. 16 
iy. eee Fae Gbrcace Aug. 11 
7a elle Beas. ug. 


£ Strawberry Island, 50 miles above Mission, Fraser River. 
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16 MIGRATION OF ADULT SOCKEYE SALMON. 


TABLE 2.—List or Tacs RetuRNED—Continued. 


TAGS ATTACHED AT STATION D, LUMMI ISLAND, WASH.—Continued. 


Date Date Region Days Date Date Region | Days 
Tag No. fish fish re- | where en Tag No. fish fishre- | where en 
marked.| caught. | taken. route. marked.| caught. | taken. | route. 
1918. 1918. 1918. 1918. 
2580s 2552 Aug. 6| Aug. 9 2 34 ea) Aug. 7 | Aug. 12 8 5 
2583 ...-.2|/9.-d0.2.. + |RAUg Ey 8 MS1)) 2650. >> 523 B--00--2-5 Aug. 9 8 2 
2584... sHlees Go. Aug. 10 8 “|| Be. hy ie Bd 28 Aug. 8 8 "| 
ee |e C0 Kote age do:.2.% 8 4 |) 2659...... seo: 2. 1 OR dipseet 9 1 
Pity ae te dOze..0 Aug. Li 8 Bil} 2661.22.28 - «.0.... 215 5.dOsee. 8 1 
lite eet Cae Ov ne Aug. 8 8 2 | 7 bsGO0.20<4 Aug. 9 9 2 
2589... see do:...% Aug. 7 9 1 || 2666...... .-do.....] Aug. 10 8 3 
7a eS |e do: <--tl=ce OD: 252 9 AW }}) 2669... 2.2 ~ 805.2551 Ose. 2 9 3 
2502 2c Bik dors -a\ees do:...2 9 1 }} 2670. 2222 Pa eee Aug. 9 9 2 
ptt aes | soe do.2-2 Aug. 6 9 ee a 022.-2)55-d0se. 9 2 
25955 cht Bee do.2.-+ Aug. 9 8 BnlaesDs oo 228 f.ido:...3105.dpse.: 8 2 
2598... che do... .2 Aug. 12 8 Br || 2676... .=3 does. <4 Sept. 16 (b) 49 
7 a a dots Aug. 9 9 3 || 2678...... sdpsr! Aug. 10 8 
2 eee | ae GO>s2-2 150. do:s..+ 10 3) || 2682.2... -do.....| Aug. 12 10 5 
2004... 182 do: 2.2 Aug. 8 8 2.1) 2683... ..3/8.. Cosas Aug. 9 8 2 
26052... 2/08. dO. 222 Aug. 9 9 3 || 2684. ....:)0.. Gon s 5. .d024..! 9 2 
ANOS. = Shee do: --.2|3..d02%.- 9 4 fl | io | GO-cocs Os. 0024. § 9 2 
ois ss sse1P- Go:2.32 Aug. 7 8 MS} 2686 2 2 SBE Go::--- Aug. 12 9 5 
7. 1 eee |e do:2-.t Aug. 12 8 Go] 2687 22 M0:.2.5 Aug. 8 8 1 
pla eo do: 2..% Aug. 8 9 Bl 2688... 2b ee G0:-452 So. 8 1 
216-2822 |B do:--s¢ Aug. 7 9 Sl) 2689-2... SIE: do.. AG | ae 9 1 
2618 Be d02s a5 Aug. 8 10 2A i | Aug. 9 | Aug. 11 8 2 
iy) ae | doi2<4 Aug. 9 8 Br] 2699.2... 218. < do.....|9sdozte 8 2 
2622.2. 222]8. 6 G0:52-2 Aug. 10 9 PEA eee ae eost--4 Aug. 13 9 4 
7 AVA aaa | do. 2. Aug. 11 9 5: || 2710... ..2|..2 1 Sept. 4 (c) 26 
225 = satOse GO: 25+ Aug. 8 9 2 Ag 9S an do:22 Aug. 16 8 7 
Ota e2 ee de:2-2 Aug. 7 8 oS] hel eae | do: 2..2 Aug. 12 9 3 
GO: ss 203 GO:.... 9 S| (4 d0:--22 Aug. 14 10 5 
dot. Aug. 11 10 ‘ial | ec: Pee | Pe dons- Aug. 12 10 3 
G0:..25 Aug. 8 9 2 2720....-.8|02- do.-236 Aug. 15 8 6 
do. 22.2 Aug. 11 7 Bl |) 2722.5 0.2/0 dos. 25 Aug. 13 9 4 
B-odoz--.2 Aug. 9 9 Siiareo.. ...$|Boe do-=_-! Aug. 14 9 5 
do:-2=« Aug. 15 9 774 ea | do:e23 Aug. 12 10 3 
b: -do.. Aug. 7 9 Le 68 ee be do:-.-4 Aug. 11 8 2 
Esa0Ce Aug. 8 8 Del D084 ow oko tee GOecen 3 Aug. 11- 9 3 
-do.:..-|5. dork t 9 2 13 
£:00-7-55 Aug. 7 8 Lil te ee ae (i bo eae Aug. 14 9 5 
eA=dos Aug. 8 8 7d 787 | |e dot Aug. 19 7 10 
do+t Sept. 19 (a) A4 
TAGS ATTACHED AT STATION E, POINT ROBERTS, WASH. 
1918. 1918. 1918. 1918. 
SG ct Aug. 15 | Aug. 18 10 3 || 4001......] July 25 | July 29 10 4 
SB o5e sles 500... He Atel 10 | 4007... bles do-225 Aug. 4 7 il 
725. .020--|5--00....-|/ Sept. 20 ‘) 36 || 4008. .....|..-do--... July 26 10 1 
| a, | o....| Sept. 24 (a 40 ‘4012 - . cee tdo.2.8 Aug. (9) 11 
We isws tse eard do....| Sept. 21 (da) Set SQ2o- - 2b eedoe2..8 July 30 10 5 
5 ee ae do....| Sept. 15 (ad) SL» || 4047... tle. dss 228 July 29 (h) 4 
eee ee do....| Sept. 10 10 26) || 4065... -.Uie.-do----2 July 28 10 3 
S05 scccect Aug. 16 | Sept. 2 (e) AF: 4071. bl eidock July 29 10 4 
eee Aug. 19 | Aug. 19 10 1 || 4103. .....| July 26] Aug. 3 10 8 
M3: ....-uhe.:do2..--pAuge 22 10 3 |] 4104... +e. -do.--.2 July 29 10 3 
5 1 es > Aug. 20 | Aug. 21 10 As 07. cost poise 8 July 30 10 4 
127... .cctle. do... 2|pAuee 22 10 2: || 4109. ..2-tlestdos-.# July 29 10 3 
130. ..----|.--do....| Sept. 5 10 16>) 4127. <:.-tlgedos=--8 July 31 10 5 
TBT 2 ae wee GO: BAIEY 2S, 10 Bi) 4421. . 8B doe July 30 10 4 
FAQS o....| Aug. 22 10 2) 4to2. Ele ease July 28 10 2 
v0 ees ee do... -t\s- socket 10 2: |) 4129... ..£|8. ido-s.ct July 29 10 3 
151 . bo JO: |e. GOLe 26 10 2 || A138... Ele dole eee do;+:: 10 3 
i Aug. 21 | Aug. 21 10 bl eta? Soe edossa4 July 28 _ 10 2 
164) 2. cele- dos: se] Ont ay (a) 47; || 4150. .-..¢|62-do-:.--% Aug. 5 (4) 10 
165-~..=-2}e. do P.-L pA ue 2 10 . 1 || 4166......| July 29] Aug. 9 10 ll 
167.22 -2ele 2d. Aug: 2m, 10 6! PA 28 dost Aug. 16 (4) 18 


a Four miles above Pitt Lake, 30 miles from Fraser River, 50 miles from ocean. 

b Near Spuzzum, 65 miles above Mission, Fraser River. i 

¢ Mountain Slough, above Pitt Lake, 30 miles from Fraser River, 50 miles from ocean. 

@ Birkenhead River, 25 miles above Lillooet Lake, 130 miles above Mission, Fraser River. 

e Samaquam, Lillooet River, 25 miles above Harrison Lake, 90 miles above Mission. 3 

f ane pep is Sept. 27, but this is possibly a mistake, and the more probable date is Aug. 27. as 
tabulated. 

9 Five miles above Yale, 65 miles above Mission, Fraser River. 

h Mouth of Chillwack River, 12 miles above Mission, Fraser River. 

2 Yale, 60 miles above Mission, Fraser River. Th a 

3 Strawberry Island, 50 miles above Mission, Fraser River. 


EE) 


MIGRATION OF ADULT SOCKEYE SALMON. 


\ 
TABLE 2.—List or Tacs ReturNEp—Continued. 


TAGS ATTACHED AT STATION E, POINT ROBERTS, WASH.—Continued. 


Date Date 
Tag No. fish fish re- 
marked. | caught. 


1918. 1918. 
4183......] July 29] Aug. 2 
CSS eee el aa Co Se Aug. 4 
ALOG Ne Cth ee Ol. . 42 Aug. 12 
BIOR'. 5. Sale A Obe on Sept. 12 
BUD - = no asia -AO>-2 5. Aug. 2 
PLY envy 4 Pei Ca ee July 30 
4200. .\-..5~)=--00---4- Aug. 5 


Bon ist.) sdas..4. July 30 


BAG. aeceelaa-G0--.32 Aug. 2 
AdIG)s reel. “Oscars. July 31 
4220. .....|...do =. 202, 

(G75 TS, Ol |: Ce ee July 30 
AAG Leta: -G0.-625 Aug. 1 
17 ER alg 0 eo Aug. 5 
ATS peer | has (oe Aug. 7 
0 Ee) SR Co eee Aug. 1 
4264......| July 30 | Aug. 2 
BOOT Nata bole. dOevet ale -<G0ceese 
AZGS - bias fale cG0.-25 Aug. 3 
tO fo cotale eOOe= se July 30 
BOT eee eas ..d0.°. 5. Aug. 2 
ay I lea Cu oR OA Aug. 5 
Py Re IPR Co ae ge July 31 
277 ee oe ee Aug. 16 
4283 . pe Aug. 5 
4284. Pa Aug. 6 
4286. # Aug. 20 
BLOee ose. es ug. 2 
4289 . a se GdOss 

4291. re Aug. 26¢€ 
4296. - f Aug. 14 
4300. - Aug. 4 
4305. - Sept. 13 
4315. . Aug. 

4317 Aug. 

4327 Aug. 30 
4331. Aug. 1 
4340. Aug. 4 
4348 > July 30 
4349 . OU Se ee fe 
4352. 5 Aug. 9 
ABOS snes wa)a5 Os = 2a July 30 
AOAC ef lian a0ine na July 31 
BOT oi et a5 |p -0O-. Aug. 4 
BOO cia san| a SO e sae Aug. 7 
Bacio coc.c a. G0. aces Aug. 8 
ASGieae cessed 0. =. - Aug. 6 
23) RE a Cee oe Aug. 27 
SAO ee eties|ee-00.o2-5 Sept. 14 
4375......| July 31 | Sept. 10 
BATA e Foc lon On ob Aug. 15 
3 22) epseaesel seres 0) Mey Aug. 7 
ASRS: Ls J4.| os. -orsisz Aug. 1 
4384 2 = 552 o|s--AO2--- Aug. 6 
4989.0. 004.) 5..doz:.. Aug, 21 
ROD 's at dhaucdOn see July 31 
AUN eso Ores « Aug. 30 
AAD ss 1) Ech. .£Oss 29. Aug. 5 
(8 |. ee ee 5 eee Aug. 1 
4404. .....'...do..... Aug. 4 


Region Days a Date Date Region 
where en Tag No. fish fish re- where 
taken. route. marked.} caught. | taken. 
1918. 1918. 
8 4 |) 4405......] July 31] Aug. 11 10 
10 ap ey ae Se do..24: Aug. 15 10 
10 Te | fa 9 ce do. it 32 Aug. 2 10 
(a) GFR | fic: ly ea ee do..24. Aug. 5 10 
8 Ay 4423. 8 UOe-2s- Aug. 1 10 
10 1 || 4432... do. -33- a Oey 25 9 
10 7 || 4434... COs... July 31 10 
10 1 |] 4436. .... 30022235 Aug. 30 10 
9 4).4438. ...4.1...d0...4. Aug. 11 7 
10 OM S446 Soe Son" ds. <4. Aug. 2 10 
10 D assy. 2 S54 dorsse- Aug. 21 10 
10 1 c 8 
9 3 10 
(b) 6 10 
c) 9 8 
8 3 8 
10 3 10 
10 3 9 
8 4 10 
10 1 10 
10 3 10 
10 6 (n) 
10 1 10 
10 17 9 
10 6 10 
10 7 8 
(d) 21 10 
8 3 10 
10 3 9 
10 27 10 
9 15 10 
8 5 10 
(f) 45 9 
9 7 10 
10 3 10 
(9) 31 10 
10 2 10 
9 5 10 
10 1 10 
10 1 10 
(h) 10 10 
9 if 10 
10 1 10 
10 5 10 
10 8 10 
9 9 10 
=10 vi 10 
@) 28 (c) 
(4) 46 (2) 
(2) 41 10 
10 15 10 
8 7 10 
10 1 8 
10 6 10 
10 21 10 
10 1 10 
10 30 10 
9 5 8 
10 1 10. 
7 4 (™) 


a Portage Creek, foot of Anderson Lake, 170 miles above Mission. 

b Twenty-seven miles above Mission, Fraser River. 

¢ Devils Run, 10 miles above Mission, Fraser River. 

@ Tenmile House, above Harrison Lake, 75 miles above Mission. 

e Therecord is Sept. 26, but this is possibly a mistake, and the more probable dateis Aug. 26, as tabulated 

f Chilcoten River, 235 miles above Mission. 

9 Lillooet Bridge, 150 miles above Mission, Fraser River. 

h Hell’s Gate, 80 miles above Mission, 

7 Skookum Chuck, on Lillooet River, 12 miles above Harrison Lake, 75 miles above Mission. 

j Birkenhead River, 25 miles above 

k The record is Sept. 8, but thisis peg tr a mistake, and the more probable date is Aug. 8, as tabulated. 
iver. 

m Trafalgar Flat, 50 miles above Mission, Fraser River. 


? Three miles above Mission, 


Fraser 


v 


Fraser River. 


illooet River, 130 miles above Mission, Fraser River. 
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18 MIGRATION OF ADULT SOCKEYE SALMON. 


TABLE 2.—List or Tacs RETURNED—Continued. 
: 
TAGS ATTACHED AT STATION E, POINT ROBERTS, WASH.—Continued. 


Date Date Region Days Date Date Region | Days 
Tag No. fish fish re- where en Tag No. fish fish re- | where en 
marked. | caught. | taken. route. marked.} caught. | taken. | route. 
1918. 

: 10 2 Aug. 30 10 24 
- 9 5 Aug. 16 10 10 
10 3 Aug. 8 10 2 
9 4 Aug. 12 10 6 
Sept. 11 (a) 40 Aug. 20¢ 10 14 
Aug. 5 3 Aug. 7 10 1 
Aug. 11 9 9 Aug. 11 9 5 

les oO oe 1 9 Aug. 9 9 
Aug. 20 9 15 Aug. 18 10 12 
Aug. 9 6 4 Aug. 7 10 1 
Aug. 20 10 15 Aug. 19 10 13 
-| Aug. 9 10 4 Aug. 26 10 20 
-| Nov. 16 (b) 103 Aug. 13 10 7 
Aug. 11 10 6 Aug. 6 10 10 
Aug. 13 10 8 Aug. 7 10 1 
Aug. 7 10 2 Aug. 8 10 2 
Aug. 10 4 Aug. 30 10 24 
Aug. 11 9 6 Aug. 12 10 6 
Aug. 6 10 1 Aug. 8 10 2 
Aug. 15 10 10 oo-). 2: 10 2 
Aug. 7 10 2 Aug. 224 10 16 
Aug. 18 10 13 Aug. 13 10 6 
Aug. 8 10 3 Aug. 9 9 2 
Aug. 11 7 6 Aug. 7 10 1 
Aug. 16 9 ll Aug. 16 (e) 9 
Sept. 6 10 32 Aug. 7 10 1 
Aug. 12 9 7 Aug. 10 10 3 
.do. . 10 7 Aug. 18 10 10 
Sept. 5 10 31 Aug. 12 10 4 
Aug. 12 10 7 Aug. 8 10 1 
Aug. 20 10 15 Aug. 10 10 2 
Aug. 6 10 1 Aug. 19 (f) ll 
Aug. 9 9 4 Aug. 18 8 10 
-| Aug. 26 10 21 Aug. 12 9 4 
J. -G0. . 2. Aug. 10 4 L -| Aug. 10 10 2 
6 |...do. 10 3 || 4896. ....-]...do....] Aug. 12 10 4 
Aug. 12 9 6 i] 4913... -b4)5. 200. c-1-5.00eesc 10 A 
Aug. 6 10 1 |] 4914......|...do....| Aug. 9 10 1 
Aug. 18 10 12 {} 4921. .....}...do...-| Aug. 11 10 3 


a Samaquam, Lillooet River, 25 miles above Harrison Lake, 90 miles above Mission. 

+ Mouth of Seymour Creek, Burrard Inlet, at North Vancouver. 

¢ Therecord is Sept. 20, but this is possibly a mistake, and the more propable dateis Aug.20, as tabulated. 
@ Therecord is Sept. 22, but thisis possibly a mistake, and the more probable date is Aug. 22, as tabulated. 
e American Bar, 50 miles above Mission, Fraser River. 

f Trafalgar Flat, 50 miles above Mission, Fraser River. 


PERCENTAGE OF RETURNS. 


Table 3 shows the percentage of returns from each day’s markin 
at each station. The data from which the percentages were obtaine 
are also given. In general the returns indicate that the marking 
was quite uniformly successful. This is especially true with that 
done at stations B and D. The marking done at station A suffered 
somewhat in efficiency for a few days at the time the change was 
made in the personnel but otherwise is satisfactory. The records 
from station E show a sudden diminution in the percentage of re- 
turns on A t 8 and for the following three days on which fish 
were marked. No explanation can be given for this. As stated 
(note to Table 1, station C), the accuracy of the August records for 
station C is subject to considerable question, and the operator at 
this point has admitted reporting incorrectly the number of fish 
marked on August 6. But 2 out of 164 reported marked on this date 
were recovered, a much lower percentage than was obtained from 
any other day’s marking. These facts have thrown the record of 


OO 


MIGRATION OF ADULT SOCKEYE SALMON. 19 


marking done at this station during August so much under suspicion 
that it was considered necessary, in certain phases of the study, to 
disregard entirely the returns. 

It is important to call attention to the fact that the figures given 
in Table 3 can not be accepted as giving any adequate idea of the 
percentage of fish entering from the ocean which are caught while 
passing through the waters where commercial fishing is permitted. 
Several indeterminate factors must modify the percentage of returns 
to such an extent that, while they are reasonably comparable inter se, 
the actual figures give a much-distorted idea of the toll taken from 
the run as it is passing through the Sound and river. Two of these 
factors are especially obvious, i. e.: (1) The figures as given here do 
not include all of the actual returns, since some were omitted on 
account of faulty or incomplete data; the error from this factor, 
however, is not great, approximately 5 per cent; (2) a much more 
important source of error is due to lost tags. There are no means 
of knowing just how many were taken and not turned in. Nor can 
anything more be learned as to the number of tags lost from the 
fish between the time they were attached and the time the fish were 
ey Numerous reliable reports came to us of fish that showed 
splits in the tail fins terminating in holes similar to the one made 
with the leather punch. Apparently the tags had in some manner 
become caught and pulled out. Another possibility is that some 
of the fish were unable to stand the operation necessary to the 
attachment of the tag, more particularly the attendant handling and 
removal from the water. 

All of these factors would tend to increase the percentage of fish 
captured, but obviously there are no means for determining to what 
extent. . 


TABLE 3.—NUMBER or FisH MARKED EacH Day, Totat NuMBER oF RETURNS FROM 
Eacu Day’s MARKING, AND PERCENTAGES OF RETURNS FOR EAcH SrarTIoON, 1918. 


Station A. Station B. Station C. 

prone Re. | Percent Re- | Percent- Re. | Percent- 
Marked. een: be. ce Marked. tacaed: fede 2 Marked. famed. pee: oe ‘ 
Rybyed4 Ok sk 4 1 Sere th Sate tee. CE oe SEER Cee e lethosy sas |ceeeseepspass ce ecee 
ily he PRS el ee Ea nares a4 EERE 4 peas 43 14 32 

1 ERS EE ee eee Pr me Peis eee ea) Ae Ree oe eR 50 19 
Ue cece ccodec 46 16 35 25 P:R PS Se Ee ee 4 pe 
Dae tadtesccet 10 4 40 40 10 25 61 16 26 
534 5 EE 2 10 95 27 28ee | Syeset 2. | ee seeael- cee esse 
74 ee 8 1 12 56 32 76 25 33 
(ee eo 56 4 7 13 DOF \PUIR [seca te cele neces ene 
SE en 2 eee oer 111 45 40 152 48 32 
Dec atacccuss- 98 16 LO Vee ce eee aek ease cal accccescdleceepeqecleoccacscs|accemsane 
28, FUL. 522% 72 15 21 54 27 AO y Ris. cists lag ete s| eee 
ne aa ee 99 20 20 17 3 AS oS ecasacu lemtecteekel comes amis 
b, eae ee 105 24 23 48 20 ADT 42 SSCS ees Cees 
Be. (it Sezacsgte ade 77 12 16 104 46 pV ee [eee See SE ae a 
ei aage meals ie 138 21 15 64 24 felis BEER ORE 4 eee Sic edes 
Bis2d. 4.43 64 8 12 94 44 AD OUST} SS -ReiEE gadeadlaaeteeees 
Senet s cal anwetass|soneecss=|anenaeest 42 18 Ck Tee! REPAIRS st ee a 

Greco eee eee 34 3 Os eosaccsectsccssesschibese tote 164 2 
Wee ee Eck cia an | odaacre o anl Samegaeen 36 11 31 118 14 12 
es os | ao Gu ees ae econ aseleEemianee| sae cas ses|scapte sina 105 25 24 
HS ea oS a Ee A Pa oP 2 a tee 8 ea ee ay Pee ee ee 155 24 15 
TIER ee OE Be SY Sa SS ey i ey ese a San eee 76 16 21 
‘Totalet se 831 147 17.7 836 311 37.3 1,000 203 20.3 
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TasLe 3.—NUMBER oF FisH MARKED Eacu Day, Toran NuMBER oF RETURNS FROM 


Eacu Day’s MARKING, AND PE 
Continued. 


RCENTAGES OF RETURNS FoR Eacu Station, 1918— 


Station D. Station E. 

Date marked. vad! Be Percent- uiieht® Percent- 

arked. age re- arked. age re- 

turned. finned turned. fad 4 
Jualy-19. fessih ot. d it: ced hs Pega eee - $5054 85 28 33\ (> docs ppeynlt. deode delete ede 
Dee duties cc wtepipge 2 Ste ae cee at ein ws mage ao aarele 92 25 Y 1 Rice Pmaere = 3| pat tates bel plow sa 
2A. I DEE Rs IAFL NDGA DN Ales 74 23 Be opiesy. sek ck. See ee IT BHt 
DO a aac eS inc Se ee tue tnrine pe eet» fo Wal ema pnie oe |e o natn cen see aoe 95 8 8 
DG.2 2. Fos Lak SO. Se ee at A en Ee 70 il 16 
98s, £d-cperrss cee eae aes ope - ee S45 ct - be 63 28 pS eee ee lose stones 
DO Sas Hae Spo ee Oe SRO eS 0 einens Siac e as o Ses Eel ee eee a ee ete cera eee eee 93 18 19 
SOU. - Sets. SEEPS LO. BA. . 7-Be 46 15 33 114 33 29 
ee oP ha wale cops Tabi he oop canes senses ~ S62 onl ea depee lee pee ees cee 122 41 34 
rigs ia tS a ede TO AE. A OE a 39 14 36 
Deh eee eee | SEE EE S- = 3 - cde peck = bese 56 20 36 97 24 25 
eRe soe oe NOR ee cn = Snes ane ais cise ee 61 35 Gl Vews camesdl oeeswean =| eae 
DEA ns ELE CESOSIEEES ceed ERC fo 78 35 45 113 27 24 
na See Saye Joes Se Sal Fee SA 94 52 55 75 25 33 
Pee ee Oe: Se. An. el eaeceenneee 41 21 51 16 6 37 
Si chest. sors ds opess-t -o-0-2 -biper - facpeel pe -2 Sa eleerees oelee-b cee 118 12 10 
ESR ee Ser ae he Ue Sep eee aie ae asa 47 16 Bf lav ccecsanlus=cogecel=saeauEEe 
W5LS Gish EROS. ASD. SADE Obs . ESSER ESS. SPSS era Cee ee eer eases 56 7 12 
LY PERE A! ed eee ee me Ae Pt Nien Ol Ae ho | SMS 12 1 8 
i Rl a Re tte OIE 5 lp ma nt Py 23 2 9 
Meco. escpwoet- F2a- ped. -otaget. coc) 5. 0) esse lcete dz. | aeescree 31 7 23 
PR a SCE oa eae eee aIgc sa ee ee bee Seer | SSdse AE Se 16 4 25 
LG] | eo ae ee Sa ee SS ee 737 298 40.5 1,090 240 22 
Motal nom ber INATKOd. 2. .da5 25205 220 Smses soe e sobs see eeeme = oe o= hn aeeoys aeptemenas 6 Baan aie eee 4,494 
‘Total number retumed_.....o-~-.. ~.oSsc6-h-- sine < case nes ceaccce conch clea taeeteeee» soten aes aeeeae 1,199 
Percentspeneturneds . ccm - spc} - Saesees te tpers < opt ch puede «52 pier ie’s poadls se 8- va pee se aoe bees 26.6 


Among the specimens listed in Table 2 the following were recorded 
as having been taken outside the limits of the regions indicated on the 
from waters other than the Fraser River above Mission 


Map an 
Bridge: 

Days out. 
1 specimen, Burrard Islet, marked Aug. 5, station E................---------- 103? 
2 specimens, Ebey’s Landing, marked July 24, station C..............--.------ 17 
1 specimen, near Sooke, British Columbia, marked July 26, station C.........-.- ii 
2 specimens, near Sooke, British Columbia, marked July 27, station A.......... 1-5 
1 specimen, near Sooke, British Columbia, marked July 28, station A.........-- 4 
4 specimens, near Sooke, British Columbia, marked July 30, station A-.......-- 2 
1 specimen, near Sooke, British Columbia, marked Aug. 2, station A..........- 2 


These specimens from without the limits were so few that they have 
been omitted from further consideration. It seems probable that, 
with the exception of the specimens marked at station A and taken 
near Sooke, these represent runs of sockeyes which were bound to 
some stream other than the Fraser River. 

In the following tables separate consideration has been given to 
those fish which came from the tributaries of the Fraser and from 
the main river above Mission Bridge. The problems connected with 
the fish from these upper waters are sufficiently distinct from those 
connected with the fish taken by commercial fishermen to demand 
such separate treatment. : ‘ 

Table 4 gives the number of specimens returned (1) from the 
main commercial fishing grounds, (2) from the upper Fraser River, 
and (3) from outside these limits. 
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Tasite 4.—NUMBER OF MARKED FisH TAKEN IN NUMBERED DiIstTRIcTS oF PUGET 
SounpD AND Fraser River, Upper Fraser River, AND OvuTsmME THESE 
BouNDARIES. 


Number from— 


Marking station. 
returned. Main Upp Outside 
districts. River. limits. 
147 136 3 eS 
311 301 10) Pootes . cane 
203 199 1 3 
298 289 Te eee 
240 212 27 1 
1,199 Palyé 50 12 


DETAILED STUDY OF RETURNS FROM THE COMMERCIAL FISHING 
DISTRICTS. 


Two tables have been prepared for each of the marking stations, 
presenting in detail the data obtained from the marking: First, a 
table showing for each day’s marking the number and percentage 
of specimens recovered from each region and the average number of 
days required for the journey; second, a table showing the distribu- 
tion of returns according to the region from which the return was 
reported and the number of days en route. This last is given as a 
matter of record and in order to show something of the range of 
variation underlying the average rates of progress as given in various 
other tables. It is upon the data given in these tables that the 
general discussions of the routes and rates of travel which immedi- 
ately follow are based. 


TABLE 5.—NUMBER AND PERCENTAGE OF SPECIMENS FROM FHacH Day’s MARKING 
av Sration A TAKEN IN EAcH REGION AND AVERAGE NUMBER OF DAYS EN 
Route, 1918.4 


1 2 4 6 7 
Date marked. SS eS ees ence Gees ECPEnEs as 
Fish. | Days. | Fish. | Days. | Fish. | Days. | Fish. | Days. | Fish. | Days. 
a a 
ex. 7 
5.3 
8.3 
7.5 
4.2 
3.5 
3.0 
4.0 
Average 6.8 


TT 


aNospecimens marked at station A were recovered in regions 3 and 5. 
b Weighted mean. 
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TABLE 5.—NUMBER AND PERCENTAGE OF SPECIMENS FROM EAcH Day's MARKING 
at Station A TAKEN IN Eaco REGION AND AVERAGE NUMBER OF DAYS EN 
Route, 1918—Continued. 


8 9 10 
Total Total | Percent- 
Date marked. — marked. |returned.| age re- 
Fish. | Days. | Fish. | Days. | Fish. | Days. turned. 


a Weighted mean. 


TABLE 6.—DISTRIBUTION OF RETURNS FROM MARKING aT Station A AccoRDING 
to REGION IN WHICH CAPTURED AND NuMBER OF Days EN Rovute.@ 


Days en route. 1 2 4 6 7 8 9 10 

1+ acacp alts Sea e-em a7 AP heme en] pk sat 1 Deg owed act ogee eet ee eee 
eat LE CCL ILE, ARQ. . £E 2 2 1 1 PD Se 2 |RaPsR 
51. ee RE EE ECS ae Se 4 ih Rese 3 6 OT Pe ee tn 
POP IIIS IE PP RLO. ate ee teat ee 1 1 So ae 6 4 4 3 1 
Wee ina oaosacelt Sewanee os eeeeeeeals peaasane 4 rieecee. oe 5 3 6 1 2 
Gree se oe ccna ease cue manan ease ae ome 1 ee 2 3 3 1 1 
MEO S o. Sein Wels Cone oe ae oo cea hation sea [Euneeents Bhs apetetorete, | siotareetetets 4 4 3 1 
Bots IP ough sereiaie BPs le anee Siac Ba eeees Oe <twel|e erosiase loan 3 Lolsécece 4 
eRe a Sate Seine Nae so emniee alae oe mmm aieel cicketaieinoin (a sictee's\>,<]| wie cieteteetatel| bia ieereiae 8] pe ers 1 1 
IOP. BRASS SS). AS ee UG Eh = Sateen |eereete mite 2 Ee ae ee Se ge i 
VD dhe chasers vicwiallalx 23 E A ea Ee cee ee teem | Seateinine atatae ae oeeerata ae 2 1 pw iasees Ree 
| bee ee ee een PUR ey eee ee SSE eg SOS ee poco 3 1 Lilasickes oo (Oeeeeeee 
js ae ee pi ope Aen uty Sin 2 [ee Pr fs Qe pa a ee Spe ee 5 ES Rae ea ; 
| E: SR Se ng eee See ed a8 pe 9 eS eee nd? Sosa a ceaea Paes SB si Sshe i a epee No + 
1G2 och oo coaedee - GSM sbtic-ann Soe eee see aewteinwee | Seem ee |e macee aceaes [| .c3s52 2 eeeeeee 
eee eee eer nt Rees roa Sone soc > Senne poe aed eAgerinac|Socsocs= i I aS 2 
7 USCS 6 THER EEEE DoE AMEE ee SSSce sepa sel! eicse sec! SMB He sceches|k Le cncsn|aecn cun| sacs be De eee 
Daa eeels + so ete Pa gacaee whe Masti ac esle eet aacaeabtiee se ~ 005 | Seneemnn| dale men mist |ae = abet | Soa win’ mia ole seem ais 1 

Totals. isccwsosslieewssssees wee|ie—r 16 1 23 32 25 13 14 


a Nospecimens marked at station A were recovered in regions 3 and 5. 
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TABLE 7.—NUMBER AND PERCENTAGE OF SPECIMENS FROM EAcH Day’s MARKING 
av Sration B TAKEN IN EacH REGION AND AVERAGE NUMBER OF Days 
EN Route, 1918.4 


Date marked. Te Saad ie = Ga Lc Pea Fe ad oaiSR Be 
Fish. | Days. | Fish. | Days. | Fish. | Days. } Fish. | Days. | Fish. | Days. 


oe Le ia etna 2 A he etna | ee 20 | Sok ial baal REP) end neh pe Mae. 
Oe SR EVRA Ser ete 1 2.0 5 Ds ee ee aS EY Ee eat sae 1 15.0 
71S Dn Tay eae 6 1.8 4 5.5 1 2.0 2 ys ol Pee ae oes 
Ole ee SRA Gertie 3 1.0 2 6.5 1 1.0 3 3.0 1 8.0 
DATE Lo ah gh cheer | seh Sete AL Pie 1 TALON ee eee oe 2 WoO Ve55e3e2]-5ee282 
Pie Boas Seely tek Se 12 Bia hae ape fs cape! Le Pee SS ee 2 4.0 3 5: 
DB Seen toe wah anise 7 2.0 3 SHEUL ROLE EN eee bay: 3.0 2 3.0 
ee ea ecient eclm am aaw sala te cae celise cs ames aes achonlon net sel sseuce eh 1 1.0. 2 5.5 
Dard nanececsss ae 4 2.5 3 PA bl ae See ics eS 1 2.0 5 3.2 
Si ape Se ad 5 1.6 2 3.5 2 3.0 9 1.4 5 5.0 
i) Et | Santali ele btaitel 5 2.2 1 AUS Len al a Pee (eee oe 3 3.0 
7's Roe Das past ese ee 4 1.2 6 Sd eee eee kt 3 2.0 8 2.5 
(Ty Seats, Say aera | Sheen AAA, be et eee 2 a | Se ee ies Dae aes 1 2.0 4 3.7 
fhe pe tag ad a pate Pad = eta sea Spe Foe ein eer Ey Fea ae eid Pen Ry PASS IIE) ea Se 1 2.0 
Rotel esos cee BONE Senn Dh lea ea ry (eae 20" laos 35*|ou 
Average Die... 2|b cone sed PA Ss 7 |e ae 2 DBisessses QS pss 4.4 
S 9 if Percent 
Total | Total re- 2 
Date marked. marked. | turned. | P6005 
Fish. | Days. | Fish. | Days. | Fish. | Days. : 
51 EAD eee (ee ee ee 1 3.0 2 4.5 25 5 20 
Aes eS eee 2 5.0 1 Le | il Wea ae ni IF caer 40 10 25 
JASE A eee les Se 1 3.0 5 3.6 8 4.4 95 27 28 
BANS ates 28 ee latices Sas] since sees 3 2.7 4 5.7 56 17 30 
2 TOE ea» se, ao 2 (PEI ae ese eet lees eer 7 Lai 50 12 24 
DOB 2 yon nth. Jeo 5 8.0 10 7.5 11 3.5 lll 43 39 
LE ees Nise 3 5.7 7 5.7 4 4.0 54 27 50 
SESE DRS Beers DeRosa betotarts Gectsen Cicer ree eee 17 3 18 
3) RS EA AR oe Weae 6 SeObl 2 eee see einen Se SEES. pete 48 19 40 
Y.-F ES SS Se SRA 14 4.4 3 3.0 5 7.0 104 45 43 
ea ator apc a8 7 5.1 5 3.4 3 8.0 64 24 38 
ES Sao oe nicine «2 9 3.4 6 8.0 6 8.7 94 42 45 
ST eee Se Be Se 4 3.5 5 6. 2 1 7.0 42 17 41 
(CPAP Se. ERs 3 3.3 3 5.0 3 7.3 36 10 28 
Total... .4..-.- DOE out AD ash) Be Ly. I (ae a eae 836 301 36 
Average b......]........ Ei Giujesezcten ele se Shoes (is ot |e eee (en eee 8 [an Sete 


2 No specimens marked at station B were recovered in regions 3 and 5. 
6 Weighted mean. 
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TABLE 8.—DISTRIBUTION OF RETURNS FROM MARKING AT STATION B AccoRDING TO 
REGION IN WHICH CAPTURED AND NuMBER OF Days EN Rovute.@ 


Days en route. 1 2 4 6 7 8 9 10 

ya ge eS Feces Sats 5: 20 2 2 13 4 1 1 2 
Den 65 SITs OEE eS. 5 ee 15 13 1 4 9 6 10 2 
6 Reo SOE ORE Rape eee. oper coe Sas 6 4) dcx oe 4 7 21 13 8 
Woo Vic acs doc ov anes bateeeaoeeenee 1 7 ial ee etary ors 6 8 9 14 
LACES See raed Sree See os 3 1 1 2 1 8 4 14 
(7) eles Be elie oe ape es OR RS eT 1 ele eee Be i 2 2 5 2 mS 
(AP a eS APR Be Oe ee ee Ne lh ae eee pS Per Ste ne 1 2 2 1 
2 eae A pain et eae Sen Rete Pe 3 A|ieps tal depemees 2 5 Oo seer rs 
ee Oe Ce oF cease Shietoe Ske Baretan Dd nsc<c8| Sanne foe] Se wens |p tee onc eee 1 
BOs Or ee can Ieee CUE eee teal aeececae UA eres ee ee 1 1 | iy be 
Moe ces dlesceth eo eos bos Pe ae sone oe lace cee 5 | Sea ee a oom 1 se ee ee 1 
OD UR Se See oe error ey aes | ee 1 oie | Bates yt Be ees 1 oe eee 
Sp ch eae ee ee ae a eee eae oe eee orl rctere cs ot | eee ce eae ee oe ae ete 2 Ds 
NAS ae es Lab bo oeab Liew doa pecs sees oe 15) ee os [oe Be alee anes ee ee ee 
Bee Reh Sods oes cisiae ve ebianacce tessa en) se @ 205 2alSoe aabeal cee. calee meee WRecueten |S see 2 
1G) ETA ps Raeenae OOr Aa ceeded Satire ee ae pee | Seale epee (eel actoclhio=aeneel | aacecac 1 1 
5 oe Se oer epee eres a aber | es se ell Pea Remedi Se Segal loom saase Te. nee 
25 ER NO Ss See Ay nme | fC mmetee|) R Lt ae Pe ered | Aad imicgeut eect >| So ee 8 A eee 
Sa ai SS Se ac Danette iO RR |b ENE g ee) | ete AE eaei ter meno se inimnoeeee jate meen [lacece che 1 
7 ee ened Ss NE eae Ses | OE eee | eee © eel | Pass eeel| os Sgee|-o-e ase 1 1 
Totalic2 #2 .cs0_. 52. <t eees 49 29 4 25 35 56 49 54 


a No specimens marked at station B were recovered in 


regions 3 and 5. 


TABLE 9.—NUMBER AND PERCENTAGE OF SPECIMENS FROM EACH Day’s MARKING 
av Sration C TAKEN IN EacH REGION AND AVERAGE NUMBER OF Days EN 


Route, 1918.4 


| | | ee | 


MY 17:25 proc nniiciceidéid 4 ie) [hae oculbe dod teaatlle cece as 3 ALS ccc weet 2 4.5 
1) 2 eee eee (Se ee 5 2.8 1 0:0) |ogece -|paeow ee 5] 6.2 3 3.3 
D7 an) ae Se 4 3.0 2 Dy Oil ood ate|icaweds eee SE TS 20 1 1.0 
>) ae ee ase 3 4.3 4/ 10.0 1 dO Nbeaces anne oe 30) G23" lo ccnmelewceee 
26s s Be senicesstoae 5 3.2 6 TOs a ccb wt lceviccdeleunwe ck eeocets 3) w6 6 9.0 
UNG TSE | OO Se apne SR [een | REE 1 LC Ee a ee muantea | aoa =p liStanetlaeccel seeeee 1 5.0 
Pee eee ee 1 2.0 2 DG leat aalectew' ee 1 6.0 1}, 9.0 1 2.0 
et Ree Este 1 2.0 2 Ae YO ee et |e ‘ata thinl sist ataiailatmsacteceta 4| 6.2 2 3.5 
Ak;  heaemey eae ot 4 2.0 5 5 | ee ee ae 1 3:0) | le oso | tenes 2 6.0 
14e So sinceectacideset 1 3.0 7 oid Mamet oalteiscsealcaeaes eeeees Fy 2709 3 5.0 
Total. 5:. 2, fu. Q3nlye eel bw B4altesesn 4 Bulbs dep Se B ilies eer tic DB hy cen 21 | 2..88- 
AVOLaPO be coos al ocunes BUDE keine 308) seewee BO sericea | eee leieaminie 6:2) eee ome 5.5 
8 9 10 
Percent- 
Total Total 
Date marked. marked. |returned. aor 
Fish. | Days. | Fish. | Days. | Fish. | Days. 
Duly ies scecceseesoses 1 3.0 2 6.0 1 4.0 43 13 30.0 
11 ee ae eee Se 4 6.0 1 SR] (Seen [Se em 50 19 38.0 
Da emtehie watetaleid ser 3 5.0 3 6.3 2 13.5 61 16 26.0 
Ds nec ckasee cesite 3 6.3 4 6.5 5 8.6 76 23 30.0 
Doe caadascetexacce 13 6.6 7 8.0 7 11.4 152 47 33.0 
AME GI. Socs oc ack cn dae ce ese Reemeees |[facssss|coeceecs eens Senne be ae 164 2 1.0 
Te ee ease 6 5.0 1 5.0 1 7.0 118 14 12.0 
9. cosceacemadass 10 5.5 5 6.2 1 9.0 105 25 24.0 
1k Raa ies eee 7 3.0 5 to | eee 5 eoacet 155 24 15.5 
DA ecsecentaneee i G0" SSS ReS EERE SOE 3 13.0 76 16 21.0 
Motalse-caceenc 48 \lfcaecese 28 i Secseced 20) cece ce 1, 000 199 19.9 
Asveragoibus.. calsccecses BIA Wecesects 635i eeeees nee. i (oe ee | ee ccm 


ec EEE IEEE DEES SnIEEEEREEEEERSEEEEEREEEEEEED 


a No specimens marked at station C were taken in region 5. 
b Weighted mean. 
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TABLE 10.—DISTRIBUTION OF RETURNS FROM MARKING AT STATION C AcCORDING TO 
REGION IN WHIcH CAPTURED AND NuMBER oF Days EN Route.4 


Days en route. 1 2 3 4 6 a 8 9 10 

Ee Ee odds och aeltebis ¢oaes 3 B-lestetainres|eaeccoas|os cc eves 1 rata tebeate| So See ee Set Ps 
Dial ESE 5 Sa Se ee 6 ee ee ee See 2 2 Ea ke Sera |= 
3 elope SR SS I eA "h 7 1 1 2 4 11 ee 
etl Arete tn tk ah eS cok, i 1 We ies ceetke 2 1 2 11 Z 3 
‘Ae, Slee Leeibe akan: x Rips 3 1a get = 1 7 4 5 5 2 
RIS) Peas Bee Ale eee Sulcwn cae Hal Seed 3 8 3 2 
(Ie Ss FE ae ee 2 1 Dit cearcrcrera 2 1 2 3 2 
Bee cee ea 1 US oe wate Ne cap eee ol ercordare ge arererges 2 IN eh ees 
De. ee ee Eee ol em eb 2 a. oe Se. 22 1 2 2 1 2 
Da cok th es ee cheb ac | attach So ack Modlicck seacalbdeclacc. 1 Dy | aes apg 4 1 2 
PIPE er ee aes i BREE, OE ee TS (Saeed See te ee 1 
eee EiaS Se eee oe ee wis <i] Mee Chil acters repel oie ecaa aie [Patan aratttnad ail Secrorand So I\Searcha what isi aie acces 1 
TE Spies Si SP ER BS a od 2 He Oe tal ue proccratwal ey Setee were de Sawa tS See ISIS Se 
Reet eee eee asta E Neer ses uk. dercesed| state abs] a cetebarere|t seine Ce Ie eee ee 1 
Th Que 2 ered ee Be ee TD ices Ral te baa totara| Latetrcard si leccotetetae eehocia’c ee wlio accard| merc omen 
RE Pee a aia ote Be = eo ano Rocca s| ete eal ceeice SRE Se Me cic. [Rierctenctcrdie barorereiaras « DeiSs seta oleae ee 
epee bs a ean SIS OE ee ees A | aes See fieek AEE AS | Reecemene Mal ees a 35 5%| Gas. caaedl peas see 
See tea, Sas AE rts oi a wes ea ia dll mie Cmte ane Chel Beene Cray sercrcr tal eaenete sa bacta aragalte Se eater 1 
SANE ec Be oe erm ie bey Le EE SSS a Pe Se | i Peer ans ee Re ene Cy eee ee 1 1 
aie a Se RS Oe: IE we TCS FR eee See Se |e ee Oe Me || eee ae 2 eee a eee 2 
Dotalewers cc sceses acces 23 34 2 5 18 21 48 28 20 


a No specimens marked at station C were recovered in region 5. 


TABLE 11.—NUMBER AND PERCENTAGE OF SPECIMENS FROM EAcH Day’s MARKING 
At Sration D TAKEN IN EAcH REGION AND AVERAGE NuMBER oF Days 
EN Route, 1918.4 


~] ~] 2 

1 2 7 8 9 10 2 sie 

sa ae sce met cme ae ol nr EEE 

Date marked. AMlBEIS 
d a E a d a es a = a & na 3 3\48 EE 
a{(ela/e/a)18 1/3212) a¢)]8)4| 2 e8seg- 

Bite |-& +a We | ave ie Le hele ite la cia. & 
i131 ed Pees Pee Pees Pee 2) 4.0| 16] 5.1 8| 46] 1] 3.0| 85]27| 32 
>. agains Phibses ot Mises IRE ROAR! een PELL 17], 4.9|) © 4] 4.5 3| 10.3| 92] 24| 26 
A as Foie ted OE Sa 3] 2.0| 15] 3.8) 5| 10.2174] 23] 31 
aves). 7 Baer a Ca PRY ee Sane Pe 9/ 1.4] 12] 2.8 4|15.7|63| 27| 43 
CT ees pean pee £3320" By @2l!* 41-47 4| 2.0] 46114] 30 
CTT gC. Pees ee a Ce ee 1| 3.0] 6] 2.5] 10] 2.8] 31/12.3156| 20] 36 
Fide Wane seeliss siya: bile: = =i 5| 1.0] 19] 1.6] 9| 1.6] 2| 22:5] 61|35| 57 
Besectandeescieleas sole=ecefossceslete ee Weed 23/ 1.6| 8] 1.9] 3] 8.0| 78] 34] 44 

Robe k beled tei tlecn-b ese ses 2| 5.0| 18| 2.8] 24| 23] 6] 3.2194] 50| 53 
OI era ey Perley Abe Sea eres 2 | 10} 1.8] 9] 2.2 1| 5.0] 41|20| 49 
OT epee gles leat a i}ioo| 5] 3.8] 6] 4.0| 3] 3.7] 47]15] 32 
Total....... ERS ee ri ee re Lae ate ra eee \737 289 | 39 
Average b..|...... ey eee hs Me Sy eh: 2.5 | a Pd | ry a eee 8.5 | Mai ees [eo 


a No specimens marked at station D were recovered in regions 3, 4,5,and6. > Weighted mean. 


TABLE 12.—DisTRIBUTION OF RETURNS FROM MARKING AT STATION D AccorDING TO 
REGION IN WHICH CAPTURED AND NUMBER OF Days EN Route. 4 


Days en route. 


a No specimens marked at station D were recovered in regions 3, 4, 5, and 6. 


26 MIGRATION OF ADULT SOCKEYE SALMON. 


TABLE 13.—NUMBER AND PERCENTAGE OF SPECIMENS FROM EAcH Day’s MARKING 
av Sratrion E Taken IN EAcH REGION AND AVERAGE NuMBER oF Days 
EN Route, 1918.4 


: y ‘ 2 i Total | Total Ba 3! ‘ 
Date marked. ela mark- Te- 
Fish. | Days.| Fish. |Days.| Fish. |Days.| Fish. |Days.| Fish.|Days.| ©4 | med. timed. 
Frily 5.0 ee ee hy a Meds eae Be 5| 3.4 95 6 6 
OG SE Oo | Ae | eaene serene ees tates sae eee pees eee eee 10} 3.7 70 10 14 
1 i Bas Seeman We Ph = Fins PAP et) Vinee | (po, See 3| 3.7 2] 3.5 9} 5.0 93 14 15 
ite Wl ee crete ln Me cl sade eitamameie ape c 3] 4.0 5 7.4 19} 5.5 114 27 23 
CT Wig Het tac |B ese cath 2| 7.5 5] 7.8 5] 3.4 27 | 8.3 122 39 32 
Aue. 10 ee ee oe AL ee 1/110] 13] 9.3 39 14 36 
is Spee Se reenelee Sem Se sai Ae 2/| 85 4] 5.2 14| 4.9 97 20 rib 
ele Sees 1 4.0 1 G0 les eel koe 2 5) 8.6 19] 9.8 113 26 23 
CS See EN (ap er Arey) ee ese) DOE ad | SR (Ee, Spee 3] 4.7 22)..7.9 75 25 33 
7 AE Ree DR ol Be ceed Bye | S| er come 14 2.0 at 27 16 5 31 
5 SE RIE (OD | (eg a ea el ee 1| 10.0 pO ee BE 9] 3.4 118 11 10 
3} 10.0 56 3 5 
deedsaheesan i VP ee ES 
2.0 23 2 8 
4.7 31 7 23 
Pa | 16 3 19 
Rive 1,000| 212| 19.5 
Gal WA Bese se pale ee ene 


a Nospecimens marked at station E were recovered in regions 1, 2,3,4,and5. » Weighted mean, 


TABLE 14.—DIsTRIBUTION OF RETURNS FROM MARKING AT STATION E ACCORDING TO 
REGION IN WuHIcH CAPTURED AND NuMBER OF DAys EN Rovurte.@ 


Days en route. 


a No specimens marked at station E were recovered in regions 1, 2, 3, 4, and 5. 


It was hoped that much more detailed information as to the mi- 
gration up the Fraser River might be presented, and to that end the 
river and the waters of the Strait of Georgia around the mouth of 
the river had been divided into 20 regions, each comprising about 5 
miles of the river or offshore about the mouths. The returns from 
Canada were at first studied on this basis, but it finally became clear 
that the subdivisions were much too small to give results of any 
significance. These 20 regions were then combined into 7, as follows: 


Region 10. Banks off the mouth of the south arm and Canoe Pass. 

Region 11. South arm and Canoe Pass up as far as Deas Island. 

Region 12. South arm from Deas Island to New Westminster. 

Region 13. Banks off the mouth of the north arm. 

Region 14. North arm. 

Region 15. Fraser River from New Westminster to the mouth of Pitt River. 
Region 16, Fraser River from the mouth of Pitt River to Mission Bridge. 
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Table 15 gives the number of specimens, which were marked at 
each of the marking stations, recovered from each of these regions, 
and the average number of days en route. It is apparent from this 
that even with this increase in the size of the regions no significant 
and consistent difference in the length of time required to reach the 
different regions appears, and for the purposes of statistical analysis 
it was necessary to consider all of the returns from the main Cana- 
dian waters as constituting a single group, and to combine regions 
10 to 16 into one region, 10. It is much to be regretted that the 
data are not such as to make possible a reliable estimate of the rate 
of travel in the river itself. ether this is due to the manner of 
collecting and recording the data can not be stated. Although 
these records from Canadian waters do not admit of detailed analysis, 
when combined as a single group they agree well with the results 
obtained from American waters. 


TasBLE 15.—NuMBER OF SPECIMENS MARKED AT EACH SraTION RECOVERED IN Eace 
REGION IN CANADIAN WaTERS, INCLUDING THE FRASER RIVER TO MIssION BRIGDE 
Onty, AND AvERAGE NuMBER or Days EN Route. 


Station. Average 
Total | number 
fish. days en 
A, B. Cc. D. E. route. 
Region 10 
PSs So) aerociiares = teu gids 3 15 a 11 35 TL lsssezesaee 
DAVE ee ane Me emcee = sae -- 7.0 6.3 10.3 8.0 Ges caoswenee 7.2 
Region 11 
ISA ser pe¥e 2 ots o ae Tawi ot 8 27 8 15 77 ik] Pee 
Days so. A SS 13.5 6.0 6.9 9.1 GHP | tA: 6.9 
Region 12 
MISH oats aoees fees erate ae 2 5 2 3 11 P54 Pe see = 
Daiyss2i}. top saqsedes foes 6.5 5.6 13.5 12.3 Be [es Lise. 7.0 
Region 13 
Sh Shas 1a Se SEI. AIPA 2 aad sate. 2SSS SS 3 ll WAR: 
ITS a elt ae ae ate | eid oan cere ce ~ datae- [4 -< bg oe = 2.7 9,9) | enews 2 8.4 
Region 14 
isha res }eeas-£te8 <5 [AE] wade he Reess3. 2 1 18 202 = 825533 
QUAYS eee ote a yas etek = tos | nano oes ay eae Se 1.0 6: Site sane 6.4 
Region 15 
> Se eS Se Pa eee 2 2 2 4 10. | cee eae 
NONUS cee etre tere as cette scceosreee 5.5 14.5 3.0 Quinltese concer 8.5 
Region 16: 
MISH Eo) ose oe as ae Fagor 1 4 itl RRR ya 10 Ai) epee Ser 
Pays Sth tole LOS 5.0 7.8 LO.0 32 Fe 610s ae AP 6.6 
Wotaltfisht:2222-- o22-~ =.=: 14 54 20 35 166 DRONE ee ss eco 
— | 
Average number days en 
TOULOGS aso eene sae ee eee 10.5 6.3 10.4 8.5 Ont |sacsceases 7.1 


a Weighted mean. 


In Table 16 is shown the total number of individuals marked at 
each station which were taken in each region, together with the 
average time en route. This combines the totals and averages 
developed in Tables 5 to 14. 
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TaBLE 16.—NUMBER OF SpEcIMENS MARKED AT EAcH Sration TAKEN IN EAcH 
REGION AND AVERAGE NUMBER OF Days EN RouTts.4 


i 


Fish. | Days. | Fish. |} Days. | Fish. | Days. | Fish. | Days. | Fish. } Days. 


Avera mcs eccscedy 12 2:8 16 AlAy bs Exe ot =] RCE R SEE 2 23 5.7 
1 eae: Saree = ae 49 2.4 29 Bt cc osinglne sia kiad 4 Bs 25 2.3 
(St aims ere ee ae Pe SP 23 3.0 34 3.8 2 5.0 5 4.4 18 6.1 
1) ee ee ee eee 2 1.0 1 320. | oincis apiclnese'e=selb omees adi iges<dsleeh saree ae 
1 Oe ae 2 Oe ee re re en | Se rs a ea cies (Resets ot cece boc y 4.0 
TOL oS <<2 os BG loss aes BO fee. ewes 7 (eS ee 1 ty age os 67 | .<.¢e-08 
hh 8 9 10 
Total. 


Fish. | Days. | Fish. | Days. | Fish. | Days. | Fish. | Days. 


| A 32 5.8 25 7.5 13 7.2 14 10.5 136 
Bare eaets sc soeewes 35 4.4 56 4.6 49 5.4 54 6.3 301 
Os ii 21 5.5 48 5.4 28 6.5 20 10.4 199 
Dice St teas cecaese 11 3.3 131 2.5 109 2.7 35 8.5 289 
Eiwcseensestessasees 8.0 14 6.4 27 5.8 166 6.7 212 

Petal-........ 103 |--------- 2270 5) | es 226 |--ce-ece- 2897) owas ewes 1,137 


a No specimens were taken in region 5. 


Routes TakEN BY Fraser River Sockeres Turoucn Pucer 
Sounp.—Tables 17 and 18 show in complementary ways the dis- 
tribution of returned fish according to the station at which they 
were marked and the region in which they were taken. Table 17 
gives the percentages of the total returns from each station which 
were taken in each region; and Table 18, the percentages of the total 
returns from each region which were marked at each station. The 
returns from regions 8, 4, and 5 are practically negligible. It is 
quite obvious that the great majority of the fish, on entering the. 
Sound through the Strait of Juan de Fuca, pass across to Washington 
Sound, and especially the southern shores of the southern islands of 
the San Juan Archipelago (region 1) and the western shore of Whidbey 
Island (region 2); 8.8 per cent of the returned fish which were marked 
at Sooke were taken in region 1 and 11.8 per cent in region 2. 


TABLE 17.—PERCENTAGES OF ToTAL FisH RECOVERED FROM EAcH MARKING STATION 
Wuich WERE TAKEN IN EAcH REGION.@ 


a No specimens were recovered in region 5. 
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Tas 18.~-PERCENTAGES oF ToTAL Fish RECOVERED From Each REGION WHICH 
WERE MARKED AT EAcH STATION.@ 


1 2 3 4 6 Trip ee 9 10 
| 
i eae be 14.0 OLE aes 10 34.3 31.0 9.1 5.8 4.8 
2c ee 57.0 36590 40 37.3 33.9 20.4 21.6 18.6 
GRR O Serie 26.7 42.5 100 50 26.8 20.4 17.5 12.4 6.9 
1D) gay Se ae 3 (oe) | a eee | 10.7 47.8 48.3 12.1 
en ee | 5 SAE ee A | ee ee eel eee | 1.5 3. 5.1 11.9 57.4 


a No specimens were recovered in region 5. 


There is apparently considerable interchange of fish between re- 
gions 1 and 2, as is evidenced by the fact that 9.6 per cent of the 
returned fish marked at station B, located in region 1, were taken in 
region 2,and that 11.5 per cent of the fish marked at station C, in 
region 2, were taken in region 1. From the region of Washington 
Sound a very few fish pass northward through Haro Strait (region 4), 
but the proportion must be small compared with those passing 
through Rosario Strait and on up through the Strait of Georgia. 
The apparent proportions may, however, be modified by the fact 
that Aare are many more traps in Rosario Strait than in Haro 
Strait. The few fish taken in Haro Strait came from stations A, B, 
and ©, as would be expected. Only two specimens were taken in 
Deception Pass, both marked at station C. No fish are recorded as 
haying been taken in the central channels of the San Juan Archi- 

elago. 
: eon the southern part of the Strait of Georgia (locally desig- 
nated the Gulf of Georgia) the fish pass Point Roberts and enter 
Canadian territorial waters. Very soon thereafter they must enter 
the river, especially through Canoe Pass and the main mouth of the 
south arm, and begin their journey up the river to the spawning 

rounds. 
F In summarizing, the route followed by the very great majority of 
the salmon entering the Strait of Juan de Fuca and bound for the 
Fraser River may be stated as follows: Across Washington Sound to 
the ‘‘Banks” south of the San Juan Islands and to the western 
shore of Whidbey Island; from there northward through Rosario 
Strait and the southern part of the Strait of Georgia, past Point 
Roberts to the mouths of the Fraser River. There is no evidence 
to indicate that this route is varied in different parts of the season. 

As might be expected, this route is well indicated by the location 
of the various trap sites. The approximate number of traps in the 
various regions of Puget Sound for which licenses were issued in 1918 
is as follows: 4 


eeemewae st. £0. A) Ole Camm ee ot oho, cae ocies il 
Heine geet ele. 32: OWL cL ae PORE Remmaee ls 2.0 2 DA 40 
Fee Rireseeaks 6 Oe esata - eed cosh Prrecrnet on f ce raus wank. Faget 39 
LLY (2h 2 eager ct pas 
5 LOE 95 yeep eielmemaemane tte Rpm eee 4 RCE og op ok en ea 178 
Bene WRT. 15, [HD NOG 26 


In addition to the above there are 6 traps located on the Canadian 
side of the Straits of Juan de Fuca, on Vancouver Island, 11 scatter- 
ing traps along the southern shore of these straits, and 29 in Ad- 


a Based upon licenses issued by the Fish and Game Commission of the State of Washington. 
160695 ° —20-——_27 
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miralty Straits, chiefly between Admiralty Bay and Double Bluff. 
There are also a few in Hood Canal and that part of the Sound ex- 
tending south past Seattle, Saratoga Passage, and Padilla Bay. The 
ones listed above are those of chief concern here. 

Little if any correlation between the number of traps and the 
number of marked fish taken in any particular region can be shown. 
In Table 19 the six regions from which most of the returns came 
have been arranged in the order of the number of traps located in 
each. Then is given, for each region, the percentages of fish marked 
at stations A and B which were recaptured in the respective regions. 
The other stations were not similarly treated, since only from these 
two did the fish pass through nearly all regions. Although no corre- 
lation is apparent here we would expect such a correlation to appear 
if sufficient data were available. 


TABLE 19.—NUMBER OF TRAPS IN VARIOUS REGIONS AND NUMBER OF MARKED FIsH 
TAKEN IN THOSE REGIONS. 


Percentage of 
returns from 
Region. Number stations— 
of traps. 

A. B. 
Ve SPE San as sate caeme tes se agree oe Saas a ela aoe erclare eerste sae aete a 11 3.85 4.18 
1. tepteSet Se ceo: SSR, See E Sey Ses a ee eee Bee teat = ar eben 14 1.44 5. 86 
Deis Sane aa aie ere ee ean = mee a ee ree ors Seatge See  a  egran pala ee a 20 1.92 3.46 
Gee ee ae See eet an wa. Sabena coe ements s See oe eee ne ese 26 2.76 2.99 
Qi Sa SAB, Cab Sapa ee cemeteries ea = Sia ete os te ete a Mina orate Aes rete 39 1.56 5. 86 
See cae ea = eee ee oa one snc ae seine eae ae camse oleae was 40 -00 6. 69 


In a few instances a retrograde migration has apparently taken 
place, and the fish have traveled away from rather than toward 
the mouth of the Fraser River. It is possible that faulty data may 
account for this, especially in such extreme cases as those fish marked 
at station D and reported taken in regions 1 and 2; or it may be that 
these are not Fraser River fish, but are sockeyes bound for some 
other stream. 


Rare or Migration.—A number of the preceding tables give, 


variously grouped, the average number of days required to pass 
from each marking station to each region. Tables 5,7, 9,11, and 13 
show the total range of variation in this regard for each station, and 
the general averages for each station are shown in Table 16. From 
the last-mentioned table it is apparent that, as would be expected, 
the time en route usually increases as the distance between the 
station and the regions where the fish were recovered increases. 
Those fish which were captured in the same region in which they 
were marked—such, for instance, as were marked at station B and 
recovered from region 1—have evidently been slow to resume the 
migration after the marking. Forty-nine specimens marked at 
station B were taken in region 1 after being out an average of 2.4 
days. Fromstation C, 34 specimens were taken in region 2 after an 
interval of 3.8 days. Eleven specimens from station D were taken 
in region 7 after an average of 3.3 days, and 27 specimens from 
station E were taken in region 9 after 5.8 days. It seems quite clear 


\ 
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that, in the case of fish which have been recaptured comparatively 
close to the point at which they were liberated, the rate of progress 
is slower than that of fish taken a greater distance from the marking 
station. Also, as may be seen from Table 16, in cases where a retro- 
grade migration has taken place the rate of progress has usually been 
slow. These occurrences may possibly be due to some slight injury, 
or other unfavorable result, due to the handling attendant upon 
tagging. It may also be due to inaccurate data. In either case it 
would seem justifiable, when estimating the normal rate of progress 
through the Sound, to consider only those cases of forward migration 
in which the fish have traveled a - ae th long distance from the 
station at which they were marked, say not less than 20 miles. 

In the case of the Canadian records it will be noted that the corre- 
lation between the distance traveled and the time en route is very 
low. The average time required to pass from station E, at Point 
Roberts, into the Fraser River is 6.7 days. This would indicate a 
much slower rate of migration here than in other parts of the Sound. 
In order to throw additional light upon this point, the difference 
between the time required for fish marked at stations A, B, C, and D 
to reach the vicinity of Point Roberts (region 9) and that which 
elapsed before the fish from these same stations were taken in Cana- 
dian waters has been calculated as follows: 


Days 

PRETO TIBACEO RS beac SINS 5 te Shes Heo ent Pedy. ga phe eat See ope eee oho 

‘SHIR ALGIaI, BSR OSs ge ie eho ieee eee tea a cone mig ES, ey a 9 

SUT Thon OS Need aed erties aeiarac maracas ace ter kas caer a pas eae eee 3.9 

Srepiom tiers. #510. $242. De geteteur et See bn 2 oi 5.8 
Avérape’(simiple medi) io. des} -g eeee seers: 3.47 


This indicates a rate of progress between Point Roberts and the 
Fraser River almost twice as rapid as that indicated solely by the 
results of the marking at Point Roberts, and one agreeing much 
better with the results obtained from the American records. 

The previous tables have shown the rate of travel as the number 
of days required to pass from the marking station to the various 
regions of the Sound. In order to make these figures comparable, 
_ the rate in miles per day has been calculated for each instance. 
This has been done by simply dividing the distance traveled by the 
time required to make the journey. Table 20 gives the distances 
from each marking station to each of the established regions of the 
Sound. These distances were measured, by means of an ordinary 
map measure, from the marking station to approximately the center 
of the region in question. The most direct route possible was chosen. 
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TABLE 20.—DiIsTANCES IN PuGEeT Sounp FRoM MarkxkiInG Stations To REGIONS 
WHERE FisH WERE TAKEN.@ 


Station. Region.| Miles. Station. Region.| Miles. Station. Region.| Miles. 
1 35 1 15.5 1 62 
2 47.5 ye SS Tee 2 59:5 
3 57 3 1.0 3 62.5 
4 45 4 35 4 35 
1 CES ate Fe t= 5 52.5 5 2850 Me vedee sce 5 35 
6 60 WRT. Sites 6 20 6 45 
6 71 7 33 7 35 
8 83 8 45 8 20.5 
9 92.5 9 59.5 Oli sea. ge 
10 122.5 10 89.5 10 30 
1 Pare S 1 33.5 
2 15 2 28 
3 21.5 3 29.5 
4 17.5 4 bleh 
Ns Sc dee ce 5 10 db a eater et oe 5 41.5 
6 215 6 13 
vé 33.5 ri RS 5 sip 
8 47.5 8 11.5 
9 62 9 27.5 
10 92 10 57.5 


a As it is obvious that the majority of the fish pass through Rosario Straits, the distances, wherever 
applicable, have been measured over this route. 


TABLE 21.—NUMBER OF SPECIMENS MARKED AT EacH Station TAKEN IN EACH 
REGION AND RATE OF PROGRESS IN MILES PER Day. @ 


ACE al nce ED) E. AS | SBS 5 oi ne 

Region 1: Region 7: 

Libk| (eee 12 49 23 A eee Wishes 2. ee 8 32 35 21 11 4 

Bate@-<ccs. os. AZSD Wewaeee 5.2 | 33.5 |..<.- 1: ae NAR mr aL] Pa 350 Pa 4,4 
Region 2: Region 8 

WISH 2 as 16 29 34 histeese ee Mish Poses 253 -e5 2 56 48} 131 14 

Rate... s2--s- 11. 3.6). ce = USS eee A See 11.1]10.3] 8&3] 46 3.2 
Region 3: Region 9: 

HSH oe ste ose |ees Lela ee as pe ae eee Bish. 25.4 san¢% 13 49 28 | 109 27 

Raves. oe asa laeecealedaars BY Ba ee Pe pee ate-s2 ce. cee 1208") 1005 || 95 1 Ol ae 
Region 4 Region 10: 

BIshe.. 5225-55 1 4 Blt race wren.c Piste. gockeeee 14 54 20 35 166 

Ratescso1see.5 22,5) ? BS OUNtBIO ka. Se abe 3oe Rate sss se 11.7] 14.6) 86] 6.8 4.5 
Region 6 

WS ere ee oe ee 23 25 ES erence 1 

Rater. ..o22-. LOSS {OSHS Seles se 11.2 


a No specimens were taken in region 5. 


Table 21 gives the results of these calculations of the rate in miles 

er day, together with the number of individuals on which the calcu- 
leas are based. From this has been calculated the mean rate of 
travel.? In doing this all cases have been omitted which were based 
on (1) less than 10 individuals, (2) a distance traveled of less than 
20 miles, and (3) a retrograde migration relative to the mouth of the 
Fraser River. This has been done to exclude, as nearly as possible, 
all abnormal figures. With these exclusions there remain 19 cate- 
gories on which to base the final conclusions as to the rate of migra- 
tion. The data for these 19 categories are given separately in the 
following table: 


a For this and other similar means the “harmonic mean”’ recommended by Yule (An Introduction to 
the Theory of Statistics), Rugg (Statistical Methods Applied to Education), and others, for the caleu- 
lation of mean rates based on units of work, has been used. The harmonic mean is defined by Ruggas 
‘the reciprocal of the arithmetic mean of the reciprocals of the individual measures of the series.” 
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TABLE 22.—RaATE oF PROGRESS IN THE 19 CATEGORIES CONTAINING THE Most 
ELIABLE Data. 


Region Distance] Speci 
Ceoze peci- | Rate per 
Station marked, error: traveled.| mens. day. 
Miles. | Number.; Miles. 
i 12 12.5 
2 47.5 16 11.5 
6 60 23 10.5 
JSS) tet? apap AI a Sey en NALS ie 01 OE 9 ls Bee hg ae 7 71 32 6 VID. 
8 83 25 11.1 
9 92.5 13 12.8 
10 122.5 14 11.7 
6 21.5 25 9.3 
7 dood 35 7.6 
pened een er. kore etey NW ee. Ft ee Be bis) Sere’ 8 47.5 10.3- 
9 62 49 11.5 
10 92 54 14.6 
7 33 20 6.0 
C 8 45 48 8.3 
ithe Sts 3s Dee Hiaw SoTRn eS Be 9 59.5 28 9.1 
10 89.5 20 8.6 
D 9 27.5 109 10.2 
IIE TE Satan FA Gk aeaiaahe te  Wich airtel ilies orl toca 7 i mariage 10 bid 35 6.8 
Bene A een ae ee en ave eee A Gabe te Le ey Deas Me SSY 10 30 166 4.5 


Calculated from these figures the mean rate of migration is 7.8 miles 
per ae If the Canadian records are omitted, the rate is 9.7 miles 
per day. 

Greene,’ in his study of the migration of salmon (chinook, silver 
salmon, and steelhead) in the Columbia River, obtained results quite 
different from these. He estimates that from 30 to 40 days are 
usually required for the process of acclimatization to fresh water, 
during which time the fish work back and forth with the tides. After 
entering water which is wholly fresh he estimates the rate of travel 
of silver salmon and steelhead at 6.36 to 7.50 miles per day, although 
he concedes that this is only about one-third of the rate of travel as 
estimated by men engaged in the fishing industry and seems to imply 
that their figures are probably more reliable than his own. Greene’s. 
figures should be accepted with considerable caution on account of 
the comparatively few individuals marked and the fact that three 
species were represented and all combined to give his final results. 
The sockeye tagging experiment has produced no evidence indicating 
that the migration is especially retarded during the passage from salt 
to fresh water. As may be seen from Table 15, there is no great 
difference in the time required to pass from American waters to the 
Fraser River, just within the mouths, and that required to pass above 
New Westminister, where the water is entirely fresh. Furthermore, 
as will be seen later, in the case of fish taken on or near the spawning 
grounds in the tributaries, the time elapsed since marking averages 
between 30 and 40 days, the time given by Greene as required for the 
process of acclimatization. It may be concluded either that Greene’s 
results are wholly unreliable or that the migration of sockeye is quite 
different from that of the species studied by him, which is, of course, 
entirely possible. The rate of migration of the quinnat (chinook) 
‘salmon of the Sacramento River as given by Rutter ® is much more 
nearly in accord with the resultg of this sockeye study. He estimates 


‘loudsley: Natural history of the quinnat salmon. Bulletin U.S. Fish Commission for 
1902, Vol. XXII, pp. 65-142. Washington, 1903. 
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the rate of progress through brackish water to average 7 or 8 miles 
per day and that through fresh water to be between 15 and 20 miles 
per day. ‘These figures apply only to the spring run on the Sacra- 
mento River. The migration of the fall run is considerably slower, 
averaging but 4 to 5 miles per day through the fresh water. Greene’s 
observations were, of course, made upon fall run fish. 
A further analysis of data has shown some interesting variations in 
the rate of migration. A calculation of the mean rate of migration 
from each marking station indicates that the rate of travel decreases 
as the fish approach nearer the mouth of the Fraser River as follows: 
Station B, 10.5; station C, 7.9; station D, 9.1; station EH, 4.5. 
Finally the rates of migration for different parts of the season have 
‘been calculated. Data given in Tables 1 and 2 were first con- 
densed into quartiles and then into halves, and the rate of travel in 
miles per day was calculated for each of these. The positions of the 
quarter points determining the quartiles were based on the number 
of fish marked, not on the number returned. In adopting a central 
point on which to separate the halves it was rather arbitrarily deter- 
mined to consider all fish marked during July as belonging to the first 
half and all those marked during August as belonging to the second 
half. Itis more convenient to think of the halves as separated in this 
manner, and the central point separating the fish marked into halves 
comes sufficiently close to the Ist of August to warrant the division 
on this basis. These calculations have not been made for stations 
C and E nor for any cases based on less than 10 individuals or show- 
ing a retrograde migration relative to the mouth of the Fraser 
River. The inaccuracies in the marking record at station C would 
have made such treatment valueless. In the case of station E, over 
78 per cent of the fish recovered were taken in Canadian waters. 
Inasmuch as the authors were unable to make a detailed analysis of 
the Canadian records, it has seemed best not to attempt too detailed 
an analysis of the records obtained from the marking at station E. 


TaBLE 23.—Rare in Minzs PER Day IN DIFFERENT QUARTILES—RETURNS FROM 
Sration A, By Rearons. 
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a Harmonic mean. 


Taste 24.—RatTe In Mines PER Day 1n DirreERENT HAtyEs—RETURNS FROM 
Sration A, By Reaions. 
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a Harmonic mean. 
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TaBLe 25.—Rate in Muves PER Day IN DirrERENT QUARTILES—RETURNS FROM 
Sration B, By Reatons. 
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a Harmonic mean, 


TaBLE 26.—Rare 1x Mites PER Day IN DirrERENT HALvES—RETURNS FROM 
Sration B, By Rearons. 
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a Harmonic mean. 


TABLE 27.—Rare IN Mites PER Day IN DIFFERENT QUARTILES—RETURNS FROM 
Sratron D, By REcIons. 
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TaBLE 28.—RatEe In Mizes Per Day IN DirrERENT HAtvES—RETURNS FROM 
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In the case of the quartiles, the indications are that the rate is 
more rapid in the first than in the second quartile, and that the rates 
in the third and fourth quartiles are successively more rapid than in 
the second. This does not appear clearly in the results from station 
D, especially when the returns from region 8 are included. Omitting 
the returns from region 8 (which is deemed legitimate, considering 
the comparatively short distance traveled, just 20 miles from 
station to the center of region 8) brings the results more 
nearly in accord with those obtained from stations A and B, the only 
disagreement being in the rate during the first quartile. This is, in 
the case of station D, slightly less, rather than greater, than the rate 
in the second quartile. 
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It seems not unlikely that the difference in rates of travel shown in 
the different quartiles may be explained as indicating racial differences 
existing in the fish composing different parts of the run. Gilbert @ 
has demonstrated that the Fraser River run is composed of a number 
of distinguishable races, each bound to a different spawning region. 
The assumption that these races may have different rates of migration 
while passing through the waters of the Sound does not seem to be a 
difficult one to accept. 

In the case of the halves, the results from all three stations are in 
complete agreement, indicating that the rate during the second half 
is distinctly more rapid than during the first half. 

In connection with the above determination of the rate of progress 
through Puget Sound, it must be borne in mind that the rates are 
undoubtedly lower than they should be. This necessarily follows 
when it is considered that seldom less than one day, and frequently 
three or four days, elapses between the times when the traps are 
lifted and the fish reported. Again, the fish may spend some time 
in the hearts and pot of the trap before entering the spiller, from 
which they may be taken at the next lift. A fish entering the trap 
immediately after it has been lifted would not be reported before the 
next day at the earliest, thus adding at least one day to the actual 
time required to make the journey from the marking station. If 
traps were uniformly lifted at 24-hour intervals, 12 hours could with 
safety be subtracted from the average number of days en route and 
the rate calculated accordingly. The authors’ knowledge on this 
point, however, is not sufficient to warrant such treatment. It 
would undoubtedly be a step in the right direction, but would tend 
to give an opinion that the rates have been fully corrected, which 
would be quite unwarranted by the facts. It is possible that the 
pat involved is within the limits of error dependent upon other 

actors. 


RETURNS FROM TRIBUTARY STREAMS AND THE FRASER RIVER ABOVE 
MISSION BRIDGE. 


Returns were obtained from various sections of the Fraser River 
watershed which have not been included in the regions indicated on 
the map. These sections may be indicated as follows: 


Specimens. 
Main river, 3 to:27 miles above Mission... ...2.. 06 -\. 004-0 --5+ ~~ 6 s-o-- beer 7 
Main river, near Hope, Yale, Hell’s Gate, and Spuzzum..-.-...-..-.------------ 16 
Main rivenat Lytten and: Lillogeiso.. -... [Ss2 <. 8. Be seek eee eee 2 
Main river at Suda Crepe: chute ood oe os ula eminence ease es eke ape ap eee eee 2 
Pui IVEY ce Loe oaccne eee h ee © bane oc ernie a aoe Memae ee eee ee ae 6 
Harrison Lake system, between Harrison and Lillooet Lakes. ......--.--.------ 5 
Harrison Lake system, Birkenhead River..........--------+--------+------+---- 9 
Seton Lake system, Portage Creek... -. 5244+ em omelet same ved o> oie Pn oenin ale 2 
Chilcofin Rivets. oect teak bce nt Sc ~ cncce o) hc epee heme Re eae eeneeer ae eee ik 


The complete data concerning these returns are given in Table 29. 
The mean dates on which the fish captured in each of the above dis- 
tricts were marked have been calculated and appear in the summary. 
This was done in order to see, if possible, when the fish bound to the 
different tributaries were to be found in Puget Sound. The possi- 
bility of a segregation in time of the races demonstrated by Dr. Gil- 
bert has been suggested above. 


a Gilbert, Charles H.: Contributions to the life history of the sockeye salmon. Report, commissioner 
of fisheries for the Province of British Columbia for 1917, paper No. 4, pp. Q33-80. Victoria, 1918. 
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The data here presented are quite too fragmentary to afford a basis 
for more than the most tentative conclusions; but the following points 
are suggested: 

1. The fish which go farthest up the main river before turning into 

the tributary in which they are to spawn run earlier in the season. 
‘ 2. The main bulk of the fish which pass up the main river past 
Hope are to be found in Puget Sound at the height of the season, the 
latter part of July and early in August. 

3. The fish entering the lower tributaries, Pitt River and the Harri- 
son Lake system, come largely from those fish constituting the last 
half of the run. 

In the event that it were deemed desirable to stop commercial 
fishing for part of the season, it would seem that the first part should 
be selected, as the indications are that there is a larger proportion of 
the upriver fish in the first half of the run, and these are the fish 
which have suffered more severely as a result of the disaster of 1913. 


SUMMARY. 


1. The experiment of tagging adult sockeye salmon in Puget 
Sound was initiated in an effort to determine the routes and rates 
of migration of Fraser River sockeyes in passing through the waters 
where commercial fishing is permitted. 

2. During July and August, 1918, numbered silver or aluminum 
buttons were attached to 4,494 adult sockeyes. Of these 1,199 were 
later recovered and data as to time and place of capture secured. 

3. The route most commonly followed passes from the Strait of 
Juan de Fuca across Washington Sound to the Salmon Banks and 
Whidbey Island, then through Rosario Strait and the southern part 
of the Strait of Georgia, past Poimt Roberts to the mouths of the 
Fraser River. 

4. The rate of migration as determined by the data for American 
waters is approximately 10 miles per day. 

5. The migration is more rapid during the last half than during 
the first half of the season. 
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FISHES IN RELATION TO MOSQUITO CONTROL 
IN PONDS.’ 


~~ 


By SamueEt F. HitpEBRAND, 
Superintendent, U. S. Fisheries Biological Station, Key West, Fla. 


INTRODUCTION. 


The United States Commissioner of Fisheries, in response to a 
request from the United States Public Health Service for an ichthy- 
ologist, detailed the writer to cooperate with the public health 
authorities of the extra-cantonment zone of Camp Hancock, Augusta, 
Ga., 10 an antimalarial campaign. The duty assigned to the author 
was an investigation of the effectiveness of fishes as eradicators of 
the aquatic stages of the mosquito, and the conduct of such opera- 
tions as would promise secure “‘ fish control” in the extra-cantonment 
zone, where there were many swamps, ponds, and small lakes in 
which control by oiling was impracticable. This area covers a terri- 
tory approximately a mile wide surrounding the camp, the city of 
Augusta, and a belt about a mile wide surrounding the city limits. 
The swamps, fortunately, were nearly all drainable, but the ponds 
were mostly so situated and of such a nature that draining was either 
impracticable or impossible. The ponds, however, presented a situ- 
ation which offered excellent opportunities for testing the practical 
value of fishes as eradicators of mosquito larvee and pupx. Experi- 
ments were at once started and observations were continued brea 
March, 1918, to November 8, 1918. Much credit for the success of 
the work is due the local authorities of the United States Public 
Health Service for their excellent cooperation in furnishing labor, 
transportation, and other facilities for conducting the investigation. 

Quite a number of species of fishes have been mentioned by writers 
in connection with the mosquito problem. The usefulness of some of 
these in aquaria and small pools, at least, is well known, but accurate 
information as to their effectiveness in larger bodies of water, and 
especially in places where the immature mosquito finds protection 
among plants or débris, is largely wanting. The summer’s investi- 
gation was almost wholly devoted to the determination of the practi- 
cal value in antimalarial work of the top minnow, Gambusia affinis 
(Baird and Girard). 

The experiments were conducted in a large series of ponds which 
afforded many different conditions. It is the writer’s intention to 
relate how the investigation was conducted and to mention results 
and conclusions. It is hoped that the value of the top mimnow may 

a This report embodies the results of investigations conducted by the Bureau of Fisheries in cooperation 
with the Public Health Service and was published originally by the United States Public Health Service 
in Public Health Reports, Vol. 34, No. 21, May 23, 1919. 
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become better understood thereby and that the observations reported 
will be of help to those who in the future may wish to employ this 
useful little fish m antimalarial work. 


GENERAL TOPOGRAFHY OF AUGUSTA AND SURROUNDING TERRITORY. 


The city of Augusta is situated on the Savannah River, in a low 
and rather flat valley, and because of the recurrence of floods and 
the consequent danger to life and property, a levee was constructed 
between the river and the adjacent territory. However, there is a 
considerable elevation westward or toward the “ Hill” section of the 
city, beyond which les Camp Hancock. The one-mile belt surround- 
ing the city extends across the Savannah River and includes a sec- 
tion of South Carolina, There were many swamps in this rather flat 
territory, but fortunately most of these were drainable and have 
been eliminated by the United States Public Health Service in coop- 


Gambusia affinis (male). 


eration with the authorities of Richmond County and the city of 
Augusta, In addition to the swamps there are many ponds. Nearly 
all of these are artificial and they vary in size and depth. Drainage, 
in most instances, is impracticable, if indeed not impossible. The 
majority of these ponds were made in the manufacture of brick, an 
industry which was started in Augusta in about 1808. The clay pits 
made by these manufacturing concerns, because of the flat nature of 
the country, soon become filled with water. Sometimes after hard 
rains the water is pumped out and digging is resumed in the old pits, 
but frequently the digging machines are moved. Thus new ponds 
are being formed constantly. There are more than one hundred of 
these clay pits in the territory under protection, and in addition there 
are a number of ponds or lakes which were made for the purpose of 
furnishing a water supply, or for water power. 

These ponds present a variety of conditions. Some of them are 
very old and have become partly filled with sediment; the shores 
are often gently sloping and much aquatic vegetation is present. 
Such ponds usually furnish an ideal environment for the support of 
mosquito larve. The newer ponds generally have steep shores; 
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there is not much vegetation, but considerable wave action, and as a 
rule these ponds are not well suited to prolific mosquito breeding. 


GAMBUSIA AFFINIS AND THE GENERAL PLAN PURSUED IN TESTING 
ITS VALUE IN ANTIMOSQUITO WORK. 


Gambusia was selected for the present tests because, first, it seeks 
its food at the surface, which appears to make it especially suitable 
for antimosquito work; second, it lives and thrives under a large 
variety of conditions and especially in water suitable for the support 
of mosquito larve; third, it proved to be quite common in the extra- 
cantonment zone and adjacent territory; fourth, it is very prolific; 
and fifth, its usefulness in destroying mosquito larve in aquaria 
and fountains was already well known. 

This fish does not lay eggs, but gives birth to well developed and 
very active young. It, therefore, requires no special environment, 
as most other fishes do, for depositing and hatching the eggs. Young 


Gambusia affinis (female). 


of the season were noticed for the first time on April 24, and during 
the latter half of October a gravid female still occasionally appeared 
among collections. The author,? working with Gambusia at Beau- 
fort, N. C., found that it breeds throughout the summer and that a 
new brood is produced at intervals of about one month or six weeks. 
It was observed that a single female gave birth to six broods of 
young during a single season. The number of young produced at 
one time appears to bear a direct relation to the size of the female, a 
large female producing many more young than a small one. The 
largest brood observed by the writer numbered 63, but Smith, 
working with fish from the Potomac River, found 100 in a single brood. 
The young are approximately one-half inch in total length when 
born; they are very active and are apparently much better adapted 
to begin the struggle for an existence than most fish hatched Hee 
eggs. They, in fact, are ready to begin the work of destroying 
mosquito larve at once, for the writer has seen them attacking and 
eating small and even medium-sized mosquito larve in aquaria 
before they were a day old. Gambusia gains growth rapidly and 
the earliest broods of the season, born in April and May, become 


a Hildebrand, Samuel F., Report, U. S. Commissioner of Fisheries, Appendix VI, 1917, p. 6. 
> Smith, H, M., Science, n.s., Vol. XXXVI, 1912, p. 224, 
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sexually mature and produce young when four to five months old. 
The later broods of course do not produce young until the following 
season. 

The general plan pursued in testing the practical value of the top 
minnow in antimalarial work may be divided into three principal 
lines of activity, viz: First, that of protecting Gambusia in the area 
in which the tests were to be made; second, that of increasing the 
number of top minnows in the ponds in which the mosquito nuisance 
was to be abated by means other than protection; and, third, that 
of making careful field observations. 


THE ABUNDANCE OF GAMBUSIA, ITS ENEMIES, AND HOW IT WAS 
PROTECTED. 


The top minnow was present in nearly all of the older ponds, doubt- 
lessly having reached ae during times of flood. It, Ncowenak was 
not found abundant, except in a very few ponds and swamps. ‘The 
common local practice of using Gambusia for bait for larger fish 
without doubt resulted in keeping the top minnow from becoming 
more abundant. Then there were certain ponds with insufficient 
shallow water to provide protection for the minnows from larger 
fish, and in at least one instance a lake had become greatly over- 
stocked with predacious fishes, so that there was a great dearth of 
food. This lake is situated in Allen Park, within the city of Augusta. 
It had been artificially stocked with large-mouthed black bass, 
locally known as “trout,” in addition to several species which 
probably reached it during floods. Bass of 3 inches and upward in 
length were almost constantly present in very shallow water, preying 
on the top minnows. Sunfishes were also present in the shallow 
water, but it was not observed that they actually fed on the minnows. 
In August it was quite evident that fewer Gambusia were present 
in this lake than there were in April, notwithstanding the fact that 
approximately 18,000 minnows had been introduced from other 
sources during the intervening months. Other ponds apparently 
well stocked with sunfishes and bass, and which certainly did not 
offer better protection for the minnow than the lake in Allen Park, 
were stoceae” with Gambusia, but in none of these did such disastrous 
results ensue. In Allen Park all fishing was prohibited, while in the 
other ponds there was a limited amount of hook and line fishing. 
The entire prohibition of fishing in Allen Park doubtlessly accounts for 
the great abundance of predacious fishes, and the shortage of food 
made it necessary for the fish to venture into shallower water than 
they ordinarily do in search of food. Later when an effort was 
made to give Gambusia a chance of survival in Allen Park, it was 
learned that the shortage of food was so great that cannibalism had 
undoubtedly prevailed. 

The following experiment shows that the common local species of 
sunfishes are not serious enemies of Gambusia. It, therefore, is 
quite certain that the bass was the chief enemy of the minnow in 
Allen Park. “An old pond, measuring about 75 by 50 feet, with an 
average depth of approximately 5 feet, was stocked during the first 
week of April with about 3,000 sunfishes. Probably about 90 per 
cent of the fish were bream, Lepomis incisor (Cuvier and Valen- 
ciennes), and the others were warmouth and a few of other species. 
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The pond was already well stocked with Gambusia, and it doubt- 
lessly possessed conditions suitable for the propagation of the top 
minnow, but probably not for that of sunfishes. However, there 
were present before stocking a few sunfishes. The bottom of the 
pond was very muddy, the shore edges were almost free of vegeta- 
tion, there was little algez, and the water was quite foul. Nearly all 
of the sunfishes lived, so far as known, and the top minnow made a 
notable increase during the summer. It undoubtedly is true that 
Gambusia is not as abundant in this pond with the large number of 
sunfishes present as it otherwise would have been, but the experi- 
ment certainly shows that the bream is not very destructive to the 
top minnow. 

Gambusia in a few instances needed protection from natural en- 
emies, but much more generally from man. The top minnow had 
become quite a favorite bait for larger fish, and wherever this fish 
was fairly common, fishermen and bait collectors were frequently 
seen catching it with small seines and dip nets. This practice quite 
certainly did more than any other one thing toward preventing Gam- 
busia from becoming more abundant. Consequently, it was thought 
advisable to publish a notice in the local newspapers, explaining that 
this fish was useful in destroying the wiggle-tail and asking fisher- 
men to kindly discontinue using it for bait. In addition, a placard 
was pasted at each pond, stating that the small fish were protected 
as a health measure and that they were not to be used for bait. The 
response to these requests was most cordial, as not an offender was seen. 

Several ponds with steep shores provided very little shallow water 
and the top minnow did not thrive. These ponds supported larger 
fish, including the large-mouthed black bass, and it is Baloo that 
they destroyed the minnows. The chief protection which Gambusia 
finds from the larger predacious fishes, appears to be shallow water. 
An effort, therefore, was made to provide this protection in the 
above-mentioned ponds by grading the shore at several points in 
each pond. The difficulty encountered in the pond in Allen Park 
has already been mentioned. This greatly overstocked lake was 
seined, and a large number of predacious fishes were removed. It 
was then restocked with Gambusia, and after that, bass were not 
observed feeding on the top minnow. The provisions against nat- 
ural enemies were made too late in the season to bear very evident 
results during the present investigation. 


MEANS AND METHODS EMPLOYED IN STOCKING PONDS WITH 
GAMBUSIA. 


Minnows for stocking ponds were secured mainly from two sources; 
first, from swamps within the protected area which were being 
drained; and second, from waters outside of the extra-cantonment 
zone, from places where minnows did not appear to be needed. 
Large numbers of minnows were secured from these sources and 
placed in ponds where few or none were present. 

One pond, about 100 by 30 feet, with an average depth of about 
3 feet, was used as a “‘hatchery.” This pond has a very muddy 
bottom and it supports much algewe and several attached plants. 
All fish were removed from this pond. Then a partition, composed 
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partly of a dam and partly of wire netting, was built across the 
pond. About 3,000 adult female Gambusia were placed in the larger 
compartment. No record was kept of the number of males which 
were introduced, as this is relatively unimportant,* but there were 
probably not more than 10 to each 100 females, The purpose of 
dividing the pond into two compartments, using a one-fourth inch 
wire screen for a portion of the eas was to give the young fish 
an opportunity to migrate to that section of the pond where they 
ctl not be followed by the adults. This was thought advantageous 
because of the cannibalistic habit of Gambusia, which the mother, 
in confinement at least, so impressively displays by eating her own 
young oftentimes nearly as rapidly as they are born. The one- 
dsithh inch mesh, however, proved to be a little too large, and some 
of the adults succeeded in getting through it. The reproduction in 
this hatchery, nevertheless, exceeded all expectations. This pond, 
being conveniently situated, furnished a ready supply of top minnows 
for aquaria, fountains, pools, and wells wherever they were found to 
be needed or as requests for them were received. 

A very useful net for collecting top minnows is a small bobbinet 
seine. ‘The one used by the writer was about 12 feet long and 3 feet 
deep. Such a net, if made of a good grade of netting, is light and 
durable, and it can be quickly and easily handled. A dipnet, also 
made of bobbinet, was used to some advantage in places where there 
was so much vegetation that a seine could not be operated. 


OBSERVATIONS AND EXPERIMENTS. 


Field observations were made at all ponds in the protected zone 
at more or less definite intervals of one week each throughout the 
investigation. These were often extended beyond the protected 
area for the purpose of obtaining checks on the effectiveness of the 
work within the zone. 

As early as March 29 a certain pond was found to be fairly alive 
with mosquito larve and pupa. Further investigation proved that 
no fish were present. Top minnows were then placed in the pond 
for the purpose of observing whether or not the fish would destroy 
the large numbers of immature mosquitoes. The fish, however, 
all died in less than 45 minutes. Since the pond was near that por- 
tion of the Georgia Chemical Works where sulphuric acid is manu- 
factured, the presence of a chemical fatal to fish life was at once 
suspected. A litmus-paper test gave a strongly acid reaction. 
While the first purpose of the experiment failed, it, nevertheless, 
was learned that mosquitoes can breed in water so strongly acid 
that Gambusia is killed almost instantly thereby. There, however, 
was another pond very near the acid pond and in appearance ver 
similar to it. This one was well supplied with top minnows in ad- 
dition to a few food fishes, and it was entirely free of mosquito 
larve. As it did not seem reasonable that mosquitoes would select the 
acid pond in preference to the unpolluted one for breeding purposes, 
the only appa logical conclusion was that the absence of mosquito 
larvee in the latter was due to the presence of natural enemies or fish. 

Another situation very similar to the one discussed in the preced- 
ing paragraph was not far away, for there were nearly end to end an 


a Hildebrand, Samuel F., Report, U. S. Commissioner of Fisheries, Appendix VI, 1917, p. 7. 
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acid swamp and the pond previously referred to as the hatchery. 
Anopheles bred in the acid swamp throughout the season, except as 
interrupted from time to time by the application of oil. The hatch- 
ery pond, which was evidently well suited for the support of Anoph- 
eles larvee, was, nevertheless, free from them, except when the 
So became dense and provided protection. 

n April 1, mosquito larve of the Culex type were found in a ditch, 
in several pools, and in a large pond. ‘These waters were all free of 
débris and vegetation. The pond had steep shores, and it was very 
clean. It was one of the newer brickyard ponds, and no fish were 
present. All of these places, being close together, were stocked with 
Gambusia at the same time. Only 6 fish were placed in each of the 
pools, which were about 10 to 12 feet long, about 2 feet wide, and very 
shallow. Each pool supported thousands of mosquito larve, but 
in about two weeks they were made entirely free of wrigglers by the 
fish and remained so until they became dry later in the season. The 

resence of comparatively few skins showed that not many of the 
arve reached the adult stage. The ditch referred to was approxi- 
mately 30 feet long and 1 foot wide. Mosquito larve were especially 
abundant in it. Aibiout 200 top minnows were placed there, and in 
two weeks it was completely free of wrigglers. Mosquito larve 
were seen only along the shore of the big pond. It was at first stocked 
with about 1,500 Gambusia, but later several thousand more were 
added. The larve in this pond, too, disappeared in about two weeks 
from the time the first fish were introduced and none were again 
seen until September. By that time the shores had become over- 
grown with vegetation which furnished protection for Anopheles 
larve against fish. This vegetation was cut and the shores were 
raked. A large school of top minnows followed the workmen, de- 
stroying the immature mosquito and other insect larvee as quickly as 
their hiding places were destroyed. 

It was possible in several instances to connect ditches and swamps 
which were thickly infested with mosquito larvee with ponds that were 
well supplied with top minnows. Wherever this was done, large 
numbers of fish entered these waters and destroyed the mosquito 
larvee in a surprisingly short time. 

For the purpose of comparison and as further evidence of the value 
of Gambusia in controlling mosquito breeding two other small ponds 
are worthy of mention. ‘These ponds are situated at the intersection 
of the tracks of the Georgia Central and the Belt Line railroads, and 
they are of about equal size. The top minnow had reached one of 
the ponds from an unknown source, and it was entirely free of 
mosquito larve. The other was without fish, and mosquitoes were 
breeding in it in abundance. The inference, in the absence of any 
evidence to the contrary, of course, is that the top minnows destroyed 
the mosquito larve in the first pond. 

During the latter part of October two new brickyard ponds were 
found to be breeding large numbers of mosquito larve. The ponds 
had become supplied with some vegetation; the mosquito larve, 
however, were not confined to these hiding ea but were quite 
generally distributed over the ponds, and could be seen in perfectly 
clear water. Anopheles larve previously had been noticed only once 
away from all protection, and then, as now, in a pond not stocked with 
fish. On October 23 about 1,000 Gambusia were placed in one pond 
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and the other was left as a control. On October 26 no pronounced 
reduction in the number of larve in the pond which had been stocked 
was noticeable. On October 29, however, a remarkable decrease 
was evident, only a few larve being left, and these were found in 
vegetation. At the end of this time the immature mosquitoes in 
the other pond (control) were as abundant as ever. 

Many similar experiments and observations could be mentioned, 
but as the results for all were nearly identical it is not advantageous 
to do so. It then may be stated that wherever mosquitoes were 
breeding prolifically Gambusia was not present, but, if introduced, 
mosquito breeding was eliminated or at least greatly reduced. Wher- 
ever the complete elimination of mosquito larve did not result, if 
sufficient top minnows were present the immature mosquitoes were 
so protected by vegetation or débris that they could not be detected 
or reached by the sh. 

All aquatic plants, however, do not furnish protection for mosquito 
larve and pupe against fish, and some even may be repellent. The 
following-named ape appeared to provide good protection and 
caused considerable trouble during the investigation: (a) The aquatic 
grass, Hydrochloa. carolinensis; (6) “Coon-tadl moss,’ a species of 
Myriophyllum; and (c) Alge. The aquatic grass grows in shallow 
water and along the shores. It has many slightly submerged leaves 
over which the horizontally floating or swimming Anopheles larvee 
hover, out of sight and out of reach of fish. erever this plant 
occurs some Anopheles larve are almost sure to be present regardless 
of the abundance of Gambusia. It, therefore, is obvious that if this 

lant occurs in pends in which mosquito control is desired, it must 
eremoved. ‘This may be done by cutting and raking, or if growing 
in soft mud it may be pulled up by the roots. 

The plant locally known as ‘‘coon-tail moss’’ causes trouble only 
when it becomes detached and rises to the surface. This plant was 
present in only a few ponds in which an endeavor was made to 
secure mosquito control, and it caused considerable trouble in only 
one. It is ordinarily attached to the bottom, but in this instance 
some of the plants became detached from time to time and came to 
the surface. There each plant collected more or less débris, algz 
grew among its branches and thus formed a mass in which both 
types of mosquito larve found protection. This floating mass must 
be removed from time to time; this can be done best on a windy 
day when it drifts inshore. 

Algze often form mats which float at or near the surface. Mosquito 
larve, particularly Anopheles, find protection from fish over and in 
these mats. Copper sulphate was used in the proportion of 8 pounds 
to 1,000,000 aeons of water for killing the algx, but this treatment 
must usually be repeated frequently. Toward the close of the season 
a light gas oil, used by the local office of the United States Public 
Health Service in antimalarial work, was sprayed on the algal pads 
wherever the use of the water did not preclude this practice. This 
oil, if used in moderate quantities, is not injurious to fish; it can be 
quickly and conveniently applied, and it is very effective, for the 
algal pads act like sponges, retaining the oil and making them unin- 
habitable for the mosquito. 

Water lilies do not, as a rule, appear to furnish much protection 
while growing, but some of the plants die from time to time. The 
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leaf then often partly sinks, forming a depression over the center 

while the edges remain at the surface. The cup thus formed holds 

enough water to support mosquito larve, and with respect to fish 

the larve contained therein are perfectly safe. When the dead leaves 

fa inshore, they of course frequently make places inaccessible to 
sh. 

Grasses and rushes and other plants, having straight stocks and 
no slightly submerged leaves, furnish no protection. Areas over- 
srown with such plants have been carefully examined for mosquito 
larve, but wherever Gambusia was present no immature mosquitoes 
were found. 

The aquatic plant, Naias flexilis, which was common in several 
ponds, forming a dense growth over the bottom, normally does not 

rovide Protection, as it does not reach the surface of the water. 

uring the severe fall drought the water, however, became so low 
that it was near the surface or partly exposed in many places, making 
such a dense mass that fish could not penetrate it. erever this 
occurred it furnished excellent protection and Anopheles larve and 
pup were common. 

The duck weed, Spirodela polyrrhiza, was present in only one 

ond, over which it formed an almost continuous cover. No mosquito 
arve were seen in this pond, indicating that this plant does not 
furnish protection for the mosquito from fish. It, in fact, is likely 
that mosquitoes can not breed under such conditions, but as this 
pond was well supplied with Gambusia no data supporting this proba- 
ility were obtainable therefrom. 

The smart weed (Polygonum) is another plant that not only does 
not appear to provide protection but which may actually be repellent. 
Many places overgrown with this weed were menentedly examined, 
but mosquito larvee were not found even in apparently favorable 
hiding places. 

Nearly all marginal plants, by projecting partly into the water, by 
falling into it after maturing, or by becoming partly submerged after 
freshets, furnish protection for mosquito larve. These plants should 
be removed when possible. 

It is evident from the study of plants in relation to mosquito control 
by means of fish that it is highly desirable to remove from the ponds 
those plants having leaves just below the surface of the water and to 
treat algz in such a way as to make them useless as protectors of 
mosquitoes. The presence of these plants was by far the most impor- 
tant obstacle to be overcome in securing mosquito control in the 
many ponds in the extra-cantonment zone of Camp Hancock. A 
rather constant vigilance was necessary in order to keep a large series 
of ponds free of such plants, but it is not very difficult work or 
usually very expensive, for two laborers provided with hoes, rakes, 
a knapsack spray can, and some oil could take care of quite a number 
of ponds during the course of a season. In badly infested ponds it 
is occasionally advantageous to cut the vegetation with a patented 
device known on the market as a submarine saw. 

It is very interesting to observe how quickly the top minnows learn 
to follow the workmen engaged in cutting Ho raking vegetation from 
ponds. They soon become quite tame and schools of them work 
almost under the tools of the laborers, catching mosquito larve and 
other insects as quickly as their hiding places are destroyed. 
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This work around the ponds caused the top minnows to become 
tame, and that made it possible to perform certain feeding ex- 
periments which otherwise could not have been made. One of 
these feeding observations is described in the writer’s field notes as 
follows: ‘‘I took several large Anopheles larve from dense vegetation 
and placed them in open water among top minnows. With one 
larva was a small piece of bark. The larva hovered over this piece 
of bark and the fish did not detect it. When it was placed in open 
water, without the least protection, the fish swam around it, even 
‘nosed’ it, while the larva lay perfectly motionless. At last a rather 
small minnow seized and swallowed it. Placed another larva in 
open water among fish. This one too lay perfectly still, drifting like 
a small stick, while fish swam all about, nosing it a time or two, but 
apparently not detecting that it was alive and something to eat. 
Finally it drifted near a tuft of grass and with a surprisingly quick 
movement it swam into the vegetation. It was removed and placed 
in open water. There it lay motionless for about five minutes, when 
at last it was snapped up by an undersized minnow. A third was 
placed in open water; it too drifted along perfectly motionless for 
about five minutes before it was finally detected by an undersized 
minnow. Once this larva drifted very close to the grass from which 
it was originally removed, but it made no effort to get back into it. 
This may have been due to the presence of fish between it and the 
grass.” In some of the feeding experiments the larve were much 
more quickly detected by the fish than in the one just described. 
The rapidity with which they are found and eaten probably depends 
to a certain extent, at least, upon the eagerness with which food is 
being sought by the fish. 

These feeding experiments, which were repeated many times, 
demonstrated that the protective instinct in mosquito larve is highly 
developed. It was shown many times that the only protection an 
Anopheles larva has from fish in open water is inactivity. When the 
larva thus drifts along fish evidently mistake it for an inanimate 
object, for, as already shown, they may swim all around it for several 
minutes, even touch the larva with the snout and yet not discover 
that it is food. The slightest movement, however, on the part of 
the wriggler apparently never goes unseen and it is instantly seized 
and devoured by the fish. It often happens that a mosquito larva 
placed in open water drifts toward places of protection before it is 
discovered by the minnows and, if no fish are very near, or are present 
between the larva and the place of protection, it moves toward it 
with a remarkable rate of speed and quickly places itself over the 
object near the surface of the water where it can not be seen by 
fish. It, however, remains motionless if fish are near. 

It is not to be assumed from what has been said in the foregoin 
paragraphs that mosquito larve are as abundant in vegetation an 
débris when Gambusia is present as when absent. An Anopheles 
larva may find temporary protection over a blade of grass, but it is 
scarcely probable that this larva will spend its entire existence over 
a single blade of grass, and, if it moves, it is in great danger of losing 
its life. Then when it reaches the pupal stage the blade of grass is 
obviously not as well suited as previously to furnish protection. In 
this stage of life the mosquito appears to be much more active than 
in the larval stage. This would endanger its life still further, for it 
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has been shown that in the presence of fish, action is certain destruc- 
tion. The presence of larve in a pond, therefore, must not be taken 
as a certain criterion that fish are failing to provide mosquito control. 
On the other hand the many dipping experiments have shown that 
comparatively few mosquito larve are present in the best hiding 
laces, if Gambusia is at hand, for rarely more than three or four 
arvee were taken at one time. When Gambusia was absent, it, how- 
ever, was not unusual to take so many larve at one dip that they 
could not be accurately counted in the dipper. 
It, then, is evident that mosquito breeding, if not entirely elim- 
inated, is at least greatly reduced by the top minnow. 


THE NUMBER OF TOP MINNOWS NECESSARY IN ORDER TO SECURE 
MOSQUITO CONTROL. 


The writer has already been asked several times the general ques- 
tion, ‘‘How many top minnows are necessary in a pond in order to 
prevent mosquito breeding?”? Data upon which a definite answer 
could be based are extremely difficult to obtain, for there are scarcely 
- two ponds which offer identical conditions. The size of the pond 
of course must be considered; whether or not it is subject to wave 
action is of importance; the presence or absence of vegetation is very 
important; and the presence or absence of enemies of Gambusia must 
not be overlooked. Even then, we can only make a guess, for 
anopheline mosquito larve, at least, breed much more prolifically in 
some ponds than they do in others for reasons not understood. 

Av*pond on the Ailledooriile Road belonging to the Sanitary Dairy 
Co. furnishes a notable example of a place which is apparently well 
adapted to mosquito breeding, yet during many inspections com- 
paratively few larve were fort Among them were present not 
more than a half dozen Anopheles. There is much vegetation pres- 
ent along the shores, consisting principally of aquatic grass, and there 
is considerable débris. _Gambusia is wanting, and the species of fishes 
which are present failed to provide mosquito control elsewhere. 
Furthermore, wherever apparently similar conditions prevail in other 
ponds, particularly with respect to the presence of aquatic grass, 
some Anopheles larvee were present regardless of the abundance of 
Gambusia. 

That Anopheles do not breed in some places which apparently offer 
excellent conditions for the support of the larve has been noted by 
Le Prince and Orenstein:¢ ‘‘In many places apparently well fitted 
for the support of Anopheles larve aay were absent yet lived and 
developed when placed therein as an experiment. The reason why 
mh lien egos are not laid in certain areas apparently in every way 
similar to those in which larve are found is yet Baekaanet” 

It has been demonstrated through laboratory tests that one top 
minnow may destroy a large number of mosquito larve in a short 
time. The writer® observed that one adult female ate 165 large 
larvee in less than 12 hours, and Seale,* working with this fish in the 
Philippine Islands, reports that one pair of half-grown Gambusia ate 
5,041 mosquito larve, by actual count, from December 9, 1915, to 


a Le Prince, Joseph A., and Orenstein, A. J., Mosquito Controlin Panama,p.12, Putnam, New York 
and London, 1916. 

b Hildebrand, Samuel F., Report U. S. Commissioner of Fisheries, Appendix VI, 1917, p. 5. 

¢ Seale, Alvin, The Philippine Journal of Science, Vol. XII, sec. D, No. 3, Manila, 1917, p. 180. 
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February 25, 1916. It has been shown in this paper that a small 
number of minnows freed badly infested pools of mosquito larve in 
a short time; also that they destroyed the mosquito larve in ponds 
and kept the ponds free of the aquatic stages of the mosquito, unless 
protection was provided by plants or débris. From the knowledge 
which has thus been gained we may conclude that, if a pond furnishes 
little or no protection for mosquito larve, a small number of top 
minnows is sufficient, but if it does furnish protection a much larger 
number is desirable. _Antimosquito work, however, may be started 
~ with a very small number of Gambusia, for this fish multiplies rapidly. 
There appears to be no danger of overstocking, as observations indi- 
cate that the more fish a pond supports the more certain are the 
practical results. 


OTHER SPECIES OF FISHES IN RELATION TO ANTIMOSQUITO WORK. 


No special experiments were conducted with other species of 
fishes in relation to mosquito control, but some information was 
gained from incidental observations. 
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Fundulus nottii. 
The “‘star-headed minnow,” Fundulus nottit (Agassiz), is prob- 
ably of considerable value in antimalarial work. Its habits are very 
similar to those of Gambusia, for it feeds at the surface and frequents 
localities suitable for the support of mosquito larve. Its habits 
certainly are such that it is worthy of a trial. This fish occurred 
in a few ponds in the protected area, but as Gambusia was also 
present, nothing definite in regard to their value could be learned 
from these sources. This species, however, was very abundant and 
Gambusia scarce in a lake located just off the Old Savannah Road, 
about 8 miles distant from Augusta, belonging to the Carmichael 
Hunting Club. This lake apparently offered excellent conditions 
for the support of Anopheles larve, but during two visits when sev- 
eral hundred yards of shore edge margined with considerable vege- 
tation were examined only a very few larve wereseen. The scarcity 
of mosquito larve was very probably due to the presence of F. 
nottii, unless this pond should happen to be one of those in which 
mosquitoes do not oviposit for reasons unknown. 

Several species of sunfishes have been mentioned by authors in 
connection with antimosquito work, but the writer’s observations 
indicate that they are of doubtful value. For example, one large 
pond supplied with bream, warmouth, and the blue-spotted sunfish 
supported large numbers of mosquito larve of both types, and top 
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FIG. 1—POND ABUNDANTLY STOCKED WITH SUNFISHES AND TOP 
MINNOWS. 


FIG. 2.—SECTION OF HATCHERY. 


Notice reads: ‘‘Small fish in this pond are protected by the United States Public 
Health Service as a health measure, and must not be used for bait.’’ 


FIG. 3.—SECTION OF HATCHERY SHOWING PARTITION BETWEEN PONDS 
(A PORTION OF THE GEORGIA CHEMICAL WORKS IN BACKGROUND). 
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FIG. 4—SPRAYING OIL ON AN ACID SWAMP IN WHICH FISH CAN NOT 
LIVE BUT WHICH SUPPORTS ANOPHELES LARVA. 


FIG. 5—SECTION OF CLEAN SHORE OF A POND WHERE MOSQUITO 
LARVA. WERE ABUNDANT BEFORE INTRODUCING TOP MINNOWS. 


FIG. 6—SHOWING GROWTH OF AQUATIC GRASS IN CORNER OF POND. 
SUCH GRASS FURNISHES EXCELLENT PROTECTION FOR MOSQUITO 
LARVA. 
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FIG. 7.—~AQUATIC GRASS GROWING ALONG THE SHALLOW EDGE OF A 
POND WHERE IT FORMS PROTECTION FOR MOSQUITO LARVA, 


FIG. 8—FLOATING PLANTS OF MYRIOPHYLLUM AND DEBRIS WHICH 
PROVIDE PROTECTION FOR MOSQUITO LARVA. 


FIG. 9—TREATING POND WITH COPPER SULPHATE FOR KILLING ALGA. 
LABORER IS DRAGGING A SMALL BAG OF THE CHEMICAL THROUGH 
THE WATER BY MEANS OF A POLE. 
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FIG. 10—SPRAYING OIL ON ALGAL PADS TO DESTROY THEIR USEFUL- 
NESS AS HIDING PLACES FOR THE IMMATURE MOSQUITO. 


FIG. 11—SECTION OF POND SHOWING PRESENCE OF WATER LILIES. 


FIG. 12.—RUSHES GROWING IN END OF POND. THESE PLANTS RARELY 
PROVIDE PROTECTION FOR MOSQUITO LARVA. 
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FIG. 13.-TALL RUSHES AND GRASSES WHICH DO NOT PROVIDE PRO- 
TECTION FOR MOSQUITO LARVAE. 


FIG. 14—POND SUPPORTING DENSE VEGETATION CONSISTING PRIN- 
CIPALLY OF SMART WEEDS WHICH DO NOT PROVIDE PROTECTION 
FOR MOSQUITO LARVA. 


FIG. 15.—SECTION OF POND SHOWING ABUNDANT GROWTH OF TALL 
VEGETATION WHICH DOES NOT PROVIDE MUCH PROTECTION FOR 
MOSQUITO LARVA, 
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FIG. 16.—DISTANT VIEW OF POND. MUCH MARGINAL VEGETATION WHICH 
USUALLY FURNISHES SOME PROTECTION FOR MOSQUITO LARVA. 


FIG. 17.—SHOWING MARGINAL VEGETATION REMOVED. 


FIG. 18.—SPRAYING OIL ON ALGAL PADS. 


In foreground is seen some of the aquatic grass, Hydrochloa carolinensis, which 
provides excellent protection for mosquito larve. 
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minnows had to be introduced in order to secure mosquito control. 
A similar condition in the presence of sunfishes, the pumpkin seed 
being the most abundant one, was observed by the writer on the 
Potomac River at Bryans Point, Md., in 1912. 

The size and habitat of the pigmy sunfish suggest that it might be 
of value in the control of the mosquito, but the information obtained 
points to the contrary, for Culex larve were plentiful in unprotected 
places in a certain swamp where this fish was quite common. 

The roach minnow, in confinement, at least, appears to destroy 
mosquito larve, as indicated in the following observation. Two 
minnows were left in a “bait well”? when it was abandoned by bait 
collectors. This well was about 10 feet long and 5 feet wide with a 
depth of about 2 feet. The two minnows kept this well wholly free 
of mosquito larve for several months. Then an oil distributor came 
by, seeing that it was a favorable place for breeding mosquitoes, and 
not knowing of the presence of the fish, sprayed the well with oil. 
The oil killed the roach minnows, and after it evaporated mosquito 
larvee appeared in countless numbers. 

Goldfish, while probably of very little value in large bodies of 
water where other food is obtainable, are useful in confinement. A 
considerable number of fountains stocked with goldfish were exam- 
ined, and if they were properly built so that all parts were accessible to 
fish, and if fairly free of vegetation and débris, no mosquito larvee 


were present. 
CONCLUSIONS. 


1. Gambusia affinis is especially suitable for antimosquito work 
because: (a) It seeks its food at the surface; (b) it is very prolific; (c) 
it gives birth to well-developed young, therefore requiring no special 
environment for depositing and hatching the eggs; (d) it lives and 
thrives under a large variety of conditions and frequents areas espe- 
cially suitable for the support of mosquito larve; (e) it usually lives 
and multiplies in ponds stocked with predacious fishes, providing it 
has very shallow water for refuge. 

2. Plants which have slightly submerged leaves and stems or which 
form floating masses are the chief sources of protection for mosquito 
larve against the top minnow. Such plants should be removed 
from the water or treated in such a way as to make them uninhabit- 
able for the immature mosquito. 

3. Mosquitoes may breed in water so badly polluted that Gambusia 
is almost instantly killed thereby. 

4. Gambusia affinis is of phe value in antimosquito work. It 
eliminates the wriggler completely from ponds which are fairly free 
of protective vegetation and débris. If much protection is furnished 
by vegetation and débris, the immature mosquito is not entirel 
eliminated, but the number reaching the adult stage is greatly redinae: 

5. The number of top minnows necessary in a body of water in 
order to secure mosquito control depends largely upon the conditions 
which prevail with respect to places of protection, i.e., a much smaller 
number of Gambusia is necessary, if the water is fairly free of hiding 
places for mosquito larvee against fish, than if the reverse is true. 
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FISHERY INDUSTRIES OF THE UNITED STATES. 


REPORT OF THE DIVISION OF STATISTICS AND METHODS OF THE 
FISHERIES FOR 1918. 


By Lewis RapcurFE, Assistant in Charge. 


INTRODUCTION. 


In recent years the only report of the work of this division, in- 
cluding the mass of detailed statistics of the fisheries collected during 
the preceding calendar year, has been incorporated in the annual 
report of the Commissioner prepared at the close of the fiscal year. 
That these statistics and discussions may be made available to the 
public at an earlier date, and for other urgent reasons, it has been 
deemed advisable to issue a detailed report of the work of the division 
at the close of each calendar year. The work of the division for the 
first half of the calendar year 1918, including the results of several 
statistical canvasses, has been dealt with in some detail in the Com- 
missioner’s report for the fiscal year ended June 30, 1918, and has 
been omitted from the present report. The results of a canvass of 
the fisheries of the Pacific Coast States for 1915 were presented in 
condensed form in the Commissioner’s report for the fiscal year 1917. 
The statistics and other information obtained in this canvass are 
given in detail in this report. 


SUMMARY OF THE WORK. 


In its relations with the fishing industries in 1918 the Bureau has 
striven to render the largest possible measure of service in increasing 
the consumption of fish and in the development of markets for fishery 
products, particularly the little-used or neglected forms. Special 
attention has also been given to increasing the use of the waste 
products of the fisheries, such as roe and buckroe, the meat of whales 
and porpoises, etc., for food; the use of fish waste and waste fish for 
conversion into oil and fertilizer or fish meal as an animal feed; and 
the use of the skins of sharks and other unused aquatic forms for 
tanning into leather and the like. The adoption of improved meth- 
ag are the discontinuance of wasteful practices have been encour- 
aged. 

The industries, particularly those engaged in canning and preserv- 
ing fish by other methods, labor under a serious handicap through 
ignorance of the scientific principles underlying these operations, 
the methods being largely empirical. The Bureau has started investi- 

ations in the canning and salting of fish for the purpose of establish- 
ing the basic principles governing these operations and determining 
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their application to effect improvement in methods in practice, in the 
quality of the product, and in economy of operation. Although but 
recently inaugurated, these investigations give promise of yielding 
valuable results to the industry and clarifying our understanding of 
the processes, thereby enabling us to proceed more intelligently. 
One of the major finctions of the Syision is the taking of inven- 
tories of the fisheries. The importance of such work as a guide to 
the States in the enactment of proper legislation governing the 
protection of the fisheries, to mention only one of the needs for such 
work, should be self-evident. During the year the following sta- 
tistical canvasses were made: Coastal fisheries of New York and 
New Jersey, exclusive of shellfish for 1917; the fisheries on Five- 
Fathom Bank, N. J., for 1916 and 1917; the shad fishery of the 
Hudson River for the years 1917 and 1918; the fisheries of Lake 
Pepin and Lake Keokuk for 1917; and the fisheries of the Great 
Lakes, Lake of the Woods, and Rainy Lake for 1917. In addition, 
the detailed statistics of the vessel fisheries centering at Boston and 
Gloucester, Mass., Portland, Me., and Seattle, Wash., have been col- 
lected and the information published in the form of monthly and 
annual bulletins for the use of the trade. These data, together with 
the results of the canvass of the Great Lakes fisheries, appear in the 
present report. The Bureau is striving to make its statistical can- 
vasses with sufficient frequency to cover the major geographical 
divisions of the fisheries once in a five-year period. To do this 
properly will require a somewhat larger force of statistical agents. 


INCREASING CONSUMPTION OF FISHERY PRODUCTS. 


The unusual demands on our food resources in 1918 afforded 
exceptional opportunities for educating the public to the value of 
fish and fishery products with which it was little acquainted. The 
Bureau endeavored to meet this situation and employed assistants 
experienced in the fisheries to assist in the development of markets 
and the education of the public to the merits of fish as food. It was 
instrumental in introducing approximately a half million pounds of 
Gulf fish to the markets of Nashville, Tenn., Louisville, Ky., and 
Indianapolis, Ind. These shipments, packed under the supervision 
of Government agents by the most approved methods to insure 
arrival in the best of condition, were made in car lots by the Gulf 
producers. This has resulted in enlarging the markets for fish from 
this region and acquainting many people with the merits of species 
common to the region. To effect relief for unsatisfactory shipping 
conditions, similar service was inaugurated between Chincoteague, 
Va., and the markets of Philadelphia and New York, and a number 
of shipments were made under supervision of Government agents. 

Assistance was rendered in introducing canned river-herring prod- 
ucts (fish, roe, and buckroe), sea herring, and gadoid buckroe to the 
markets of Atlanta, Ga., Birmingham and Montgomery, Ala., and 
Knoxville, Nashville, and Chattanooga, Tenn.; this resulted in bring- 
ing nearly 14,000 cases of these products, valued at over $54,000, to 
these markets. 

Whaling companies were encouraged to save and market whale 
meat, and a placard and an economic circular were issued to aid in 
creating a demand for the product and in educating the housewife 


FISHERY INDUSTRIES OF THE UNITED STATES. “4 


how to prepare it. West-coast whaling companies have provided a 
cold-storage and distributing plant with a capacity of about 3,000 
tons, a 500-ton freezing plant, a refrigeration steamer, and a cannery 
with a capacity of 50,000 cases. In 1918, 30,000 cases of the meat 
were canned and 195 tons of frozen meat marketed. With available 
equipment, an output of 50,000 cases of canned meat and 1,000 tons 
of frozen meat is expected during the coming season. 

The following description of the methods employed in the canning 
of whale meat is taken from the January, 1919, Yearbook of the 
Pacific Fisherman: 

The equipment and method of canning are quite similar to those used in Pacific 
coast salmon canneries, with obvious differences in the preliminary handling. The 
whales for canning are hauled out on a special concrete slip, constantly flooded with 
fresh running water, and here the meat is removed in the same way as for freezing. 
After being cooled it is placed in a mild brine for about 36 hours, which removes all 
blood, at the same time practically eliminating the gamy taste. The strips of meat 
are then passed through a salmon cutter of familiar type, which cuts them into pieces 
the right size for 1-pound flat cans. The cans are then put through the exhaust box 
for 30 minutes, sealed and cooked in the retort for an hour and twenty minutes, after 
which they are ready for labeling and shipping. 

The lack of understanding of the best ways to prepare fish for the 
table, of the relative merits of the different varieties of fish and 
fishery products, and their value as food, is to a considerable extent 
responsible for the lack of demand for fish. Such obstacles can best 
be met by education and practical demonstration. To do this, rep- 
resentatives of the Bureau were detailed to give lectures and demon- 
strations in fish cookery, beginning in May and continuing throughout 
the year. More than 70 demonstrations were given, the following 
places being visited: Seattle, Everett, Bellingham, Spokane, Yakima, 
and Aberdeen, Wash.; Portland and Gladstone Park, Oreg.; and San 
Francisco, Oakland, Berkeley, Alameda, Stockton, and Sacramento, 
Calif. These demonstrations were very popular with the housewives, 
the average attendance being about 100 persons. 

The following fish and fishery products were used for demonstra- 
tion purposes: Albacore, barracuda, bocaccio, bonito, carp, catfish, 
flounders, hake, halibut, kinegfish, lingcod, chub mackerel, horse mack- 
erel, grayish, pects rockfishes, sablefish, sand dab, sardine, shad, 
skates, skipjack, smelt, soupfin shark, sole, sturgeon, yellowtail, and 
heads, milts, and livers of salmon; also squid, octopus, and whale. 
Among the forms especially popular were shark, squid, skate, yellow- 
tail, sablefish, flounders, sole, kin tial mackerel, and salmon milts. 

Buying of fish in the round, the viscera alone being removed, was 
advocated. This is cheaper and much waste is eliminated, as the 
head, trimmings, and bones, which are richest in flavor and are usu- 
ally discarded by the dealer, are thus saved. These parts are used 
to make delicious soups and gravies, or, if in smaller quantity, as the 
foundation for a cream sauce. In thus utilizing pantieats every 
part of the fish for food, one day’s supply will matte serve for two. 

In place of frying, the hot-oven method of cooking was recom- 
mended. By this means practically all the unpleasant odors of cook- 
ing fish are eliminated, economy in the use of fats is effected, and 
time is saved in both cooking and serving. Creamed dishes, souftles, 
and imitation chops are made from left-over fish. Salads also are 
made from these, as well as from freshly steamed fish. 
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Through these demonstrations large numbers of women have 
learned that fish, when properly cooked, are most delicious, and that 
many of the cheaper varieties are fully the equal of some of the better- 
known, high-priced species. In addition, the fish dealers everywhere 
have been enthusiastic in the reports of increased sales of fish demon- 
strated. The need of more educational work of this character is 
evidenced at all points visited. 


NEED OF LABORATORIES FOR THE SOLUTION OF THE PRACTICAL 
PROBLEMS OF THE INDUSTRY. 


Agriculture has benefited greatly by the work of the agricultural 
experiment stations, both Federal and State, through colleges devoted 
to the training of men and women for the industry, and through the 
study of the problems by highly skilled experts. The fisheries, the 
other great food-producing industry, with their innumerable problems, 
have lacked and suffered for lack of these advantages, with the 
result that the methods in practice have been developed empirically, 
without definite knowledge of the basic principles governing the oper- 
ations or without their application to the best and most economical 
advantage. The fact that a method has worked, has sufficed. Fuel, 
time, labor, and food are wasted, and fisheries remain undeveloped 
for wan of satisfactory methods of preservation and markets for the 
products. 

The preservation of fish by salting will serve to illustrate. Al- 
though this has been practiced for centuries, there has been little 
improvement in the methods; large quantities of cured fish are lost 
annually by spoilage, and still larger quantities of fresh fish, for 
which no ready or accessible markets exist, are thrown away because 
of the possibility of loss if cured. The man in the industry is con- 
fronted with innumerable problems of spoilage, quality, color, or 
practical methods, and the like, problems which should be solved if 
the industry is to progress, but which remain unsolved because the 
individual lacks the facilities and frequently the trainmg necessary 
to their solution. 

There is also an underconsumption of fish, due, in part, to the 
inferior quality of much that is placed on the market, and, in part, 
to the consumer’s ignorance of the dietetic qualities and peculiarities 
of the various species and their consequent improper preparation for 
the table. As described above, the increasing consumption of fish 
in districts where the Bureau educated the public to the merits of 
fish as food by means of lectures, demonstrations, placards, and cir- 
culars but serves to emphasize the need of further public educational 
work along such lines. 

For years the Bureau has been handicapped in this field for lack 
of facilities for practical demonstration and experimentation in the 
methods of preparing and preserving fishery products. It has held 
that it should be provided with adequate equipment and personnel 
to render effective aid to the industry, to do im its particular field 
what the agricultural experiment station does for agriculture, and 
that it could accomplish some important results in some fields within 
a short period of time. 
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FISHERY PRODUCTS LABORATORY. 


A step has been taken in this direction, however. On July 2, 1918, 
the President approved and authorized an allotment of $125,000 
from the fund for the national security and defense to enable the 
Bureau to build and equip in Washington, D. C., a laboratory in 
‘~ which to conduct work of this character. Work was begun immedi- 
ately on the plans for the building and its equipment. Before the 
end of the year construction of a building of hollow tile and concrete, 
45 by 80 feet, with two floors and an attic, had been begun and orders 
for equipment were being placed. It is expected that it will be 
seieigied and fully equipped by July 1, 1919. 

On the first floor there is a large work laboratory, a chemical 
laboratory, low-temperature rooms for storage and refrigeration, a 
_built-in smokehouse, incubation room, and storeroom. On thesecond 
floor are a large laboratory, a fishery-products exhibit and demon- 
stration room, an experimental kitchen, and offices. Convenient 
arrangements for supplies of water, gas, and electric power have 
been made, and a steam boiler for supplying steam to the various 
units is provided for. Vacuum and compressed air pipes will be 
placed in convenient places. 

For canning papas there are to be a complete plant for sealing tin 
cans by a double seamer, an exhaust box, a retort with steam supply, 
a complete equipment for sealing and processing glass containers by 
a vacuum process, and another for tin containers in vacuo. An 
experimental plant for freezing fish in brine by the Ottensen method 
has been imported from Denmark and has been employed to demon- 
strate the method to interested members of the industry. For drying 
fish and fishery products an apparatus is being provided in which 
the heat will be controlled, the humidity of the air brought to any 
sleaee desired and held at that point by an air conditioner, and the 
volume of air driven over the product by motors controlled with 
dampers. This is, of course, not intended for commercial purposes, 
but for experiments of wide latitude. There is also a built-in smoke- 
house of hollow tile and cement, with a flue, iron air-tight doors, 
ventilators, shavings pans heated with gas, a long-distance recording 
thermometer, and dampers for control of heat and ventilation. 
Cooking vats, a hydraulic press, a filter press, and a grinder will be 
provided for use in problems connected with the utilization of fish 
waste. 

The incubation room will be provided with a recording thermometer 
and hygrometer and electric heat. Automatic control will afford 
means of holding any constant temperature above ordinary temper-. 
atures up to 112° F. For refrigeration purposes a carbon-dioxide 
machine is to be employed, and three rooms of different temperatures, 
automatically controlled, the lowest ranging to —20 or —25° F., 
are to be provided. The experimental kitchen is fully equipped for 
the purposes it is to serve, as is the chemical laboratory. 

In the conduct of experimental work it is regarded as of great 
importance that all factors which influence the character of the 
products be known, measured, and controlled, for it is usually by 
altering factors that improvements are effected. In the industry 
these factors—time, temperatures, strengths of brine, fuel for smoke- 
house, and purity of materials—are seldom measured and never 
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controlled. Careful consideration has, therefore, been given to 
means of measuring such factors in the laboratory and varying and 
controlling them as investigation necessitates. erever required, 
recording thermometers and hygrometers, thermostats, pitot tubes, 
pressure and vacuum gauges, and other measuring and controlling 
devices have been installed, and measuring apparatus, such as @ 
viscosimeter, refractometer, polarimeter, colorimeter, specific-gravity 
balances, etc., have been provided for the chemical ide of processes. 


STUDY OF THE PRINCIPLES OF PRESERVING FISH WITH SALT. 


Without waiting for the completion of the fishery products 
laboratory, the Bureau immediately made arrangements for the 
initiation of various investigations, one of which concerns the preserva- 
tion of fish with salt. The primary object of this investigation was to 
determine whether this useful method of preserving is necessarily 
limited to the cooler regions of the country and to a few species or 
whether it could by improvement be extended to other regions and 
other fishes. A number of fundamental questions are involved in the 
solution of this problem, namely, the factors influencing the rate of 
penetration of brine, the maximum temperature at which salting is 
successful, the mode of application of the salt, the effect of impurities 
in the salt, the rate aiat nature of the decomposition whiell takes 

lace in tissues before the salt reaches them, the influence of the skin, 
at, dressing, and cleaning, the amount of nutrients and water 
removed, etc. Various brands of commercial salt were compared 
with chemically pure salt as a standard. In the absence of proper 
laboratory facilities in the Washington office, the work was initiated 
in cooperation with the National Research Council at Johns Hopkins 
University Medical School, Baltimore, Md., and Dr. E. V. McCollum 
very kindly volunteered to supervise the experimental work done at 
that institution. 

Significant results were attained within a few months, it being 
shown that the impurities in salt, even in small quantities, have a 
marked effect on the process of salting and on the quality of the 
salted product. In these So amps squeteague were used. Pure 
sodium chloride penetrates the fish very rapidly and completely and 
produces a soft, yellow-meated, flexible fish. Small amounts of 
calcium chloride and magnesium chloride retard the penetration of 
the sodium chloride, but produce a firmer, whiter fish than pure sodium 
chloride. As these are common, almost constant, impurities in salt, 
it would appear that they may interfere with the preservation of 
fish in warm climates, such as obtain in our Southern States. As 
indicated, these products also affect the quality and mete of 
the product. ‘Thus it may be possible not only to bring about a more 
rapid and complete brining of fish in a much shorter time but also 
to produce salt fish possessing almost any desired degree of hardness 
and whiteness. Data were also sought as to the relative merits of the 
two methods of salting fish in brine or in dry salt, the amount and 
rate of decomposition of protein into the end product, amino-acid 
nitrogen, being determined. These experiments indicated that the 
dry-salting method is the more efficient at the higher temperatures. 

xperiments in progress include the study of penetration of salt 
through the skin of the fish, as influenced by the impurities in the 
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salt, relation of freshness of fish to temperature at which it can be 
salted, determination of highest temperature at which it is practicable 
to salt fish, possible ways of improving methods in common practice, 
and trials of relative values of the different kinds of salt on the 
market. 


EXPERIMENTS IN THE PREPARATION OF FISHERY PRODUCTS FOR THE 
TABLE. 


Supplementing the work of the field agents engaged in giving 
lectures and practical demonstrations of the best methods for cooking 
fish, the Bureau equipped an experimental kitchen and employed 
experts to determine the best methods of preparation of new or 
little-known fish and fishery products for the table. 

Here a considerable number of fishery products were tried out by 
various individual methods of preparation, and those best suited to 
the particular product selected. In some cases this information was 
furnished direct to the trade, in others it was assembled and published 
in economic circulars to aid in educating the public as to the merits 
of, and establishing larger markets for, such heretofore little-used 
products. In this manner assistance has been given in increasing the 
production and consumption of grouper, menhaden, mussels, sharks, 
tullibees, and the roe and buckroe of fishes. 

In addition, the assemblage of materials for a cookbook on fish was 
begun. This is now nearing completion, many of the recipes being 
tested in the experimental kitchen. 


NEW ENGLAND VESSEL FISHERIES. 


The vessel fisheries centering at Boston and Gloucester, Mass., and 
Portland, Me., have been in a more than usually prosperous condition 
during the past year, notwithstanding the presence of enemy sub- 
marines along the coast and on the fishing grounds in the summer 
and the consequent loss of a number of fishing vessels. There was a 
decline in the total number of trips, but a considerable increase in the 
quantity and value of the products landed. The decline in the 
number of trips occurred at Boston and Portland, while there was an 
increase over the previous year at Gloucester. Statistics of these 
fisheries have been collected during the year by the local agents and 
published in monthly bulletins, showing, by species and fishing 
grounds, the quantities and values of fishery products landed by 
American and Canadian fishing vessels during the year at these ports. 
Two annual bulletins also have been issued, one showing the catch by 
months and the other by fishing grounds. 

The fishing fleet which landed fishery products at these ports 
during the calendar year 1918 included 521 sail, steam, and gasoline 
screw vessels. These vessels landed at Boston 2,830 trips, aggre- 
gating 109,476,041 pounds of fish, valued at $6,587,754; at Gloucester, 
3,414 trips, aggregating 74,175,499 pounds, valued at $3,062,605; and 
at Portland, 2,506 trips, aggregating 21,849,613 pounds, valued at 
$881,189. The total for the dine orts amounted to 8,750 trips, 
aggregating 205,501,153 pounds of fresh and salted fish, having a 
value to the fishermen of $10,531,548. This total includes 60 trips 
landed at these ports by 21 Canadian fishing vessels, amounting to 
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5,602,749 pounds of fresh fish, valued at $218,625. These fish were 
landed in accordance with an arrangement with the Canadian Govern- 
ment, as an emergency war measure granting reciprocal privileges to 
fishing vessels; by which Canadian fishing vessels were permitted to 
land their fares at American ports direct from the fishing grounds. 
Canadian fishing vessels began to utilize this privilege in April and 
continued during the remainder of the year. The greater part of 
these fish, or 4,668,620 pounds, valued at $164,946, were landed at 
Portland. 

FISHING GROUNDS MILLIONS #DOLLARS 


MILLIONS # LBS. = =FAISHING GROUNDS 


POUNDS 0 10 20 30 40 
SHORE GENERAL 47,065,122 
GEORGES BANK. 40,439,267 
SOUTH CHANNEL 29,437,840 


VALUE Of 1 h2 
GEORGES BANK. $2,362,878 
SHORE GENERAL 2,174,857 
SOUTH CHANNEL 1,496,286 


WESTERN BANK 28,284,586 WESTERN BANK. 1,271,009 
QUEREAU BANK 70,163,303 QUEREAU BANK. 718,125 
OFF CHATHAM ~— 7,388,798 OFF CHATHAM 452,908 
BROWNS BANK. 7,314,544 CAPE SHORE 410,465 
OFF NEWFOUNDLAND 6,480,887 BROWNS BANK 367,808 
CAPE SHORE 4,883,809 OFF NEWFOUNDLAND 335,688 
NANTUCKET SHOALS 2,934,853 NANTUCKET SHOALS 222,111 
LA HAVE BANK 2,449,066 JEFFREYS LEDGE 150,106 
JEFFREYS LEOGE 1,877,789 LA HAVE BANK. = 142,399 
MIDDLE BANK 1,583,361 JMDDLE BANK. ~=—- 115,048 
GRAND BANK 1,492,119 GRAND BANK. 109, 830 
ALL OTHERS 3,110,809 ALL OTHERS 202,030 


Fic. 1.—Quantities and values of fish landed by fishing vessels at Boston and Gloucester, Mass., and 
Portland, Me., in 1918, shown by fishing grounds. 


MILLIONS ? LBS. MILLIONS * DOLLARS 
POUNDS O 20 40 60 VALUE O 1 y Ae 
CoD 67,645,535 aces COD $3,410,399 ee 
se ippgesces 3 es sae alee 
HADDOCK = 57'¢35/362 LAA HADDOCK 4'437'426 LZ 
poutock. #252282 | machenee! S783 im 
MACKEREL §'327'168 POLLOCK, 20/434 E 
246,402 
HAKE isaigees HALIBUT 346,924 
77 1 190,335 
CUS K 5974972 iii HAKE 270,271 oust aiiel 
469, 65,580 
HALIBUT —- 3860283 B| SyRAVEZQ = CUSK 102/535 o 5-YR AMZ 


Fic. 2.—Quantities and values of the principal kinds of fish landed by fishing vessels at Boston and 
Gloucester, Mass., in 1918, compared with the five-year average, 1912-1916. 


Compared with the previous year there was a decrease of 534 trips 
in the total number for the three ports, but an increase of 30,070,567 
pounds, or 17.14 per cent, in the quantity, and of $2,170,216, or 25.95 
per cent, in the value of the fish landed. The cod catch increased 
15,357,899 pounds, or 27.19 per cent, in quantity, and $1,246,371, or 
52.57 per cent, in value; haddock, 13,116,706 pounds, or 24.49 per 
cent, in quantity, and $682,547, or 27.12 per cent, in value; pollock, 
12,052,828 pounds, or 83.07 per cent, in quantity, and $382,817, or 
66.08 per cent, in value; halibut, 14,940 pounds, or 0.84 per cent, in 
quantity, and $83,048, or 37.88 per cent, in value; herring, 1,858,398 
pounds, or 14.44 per cent, in quantity, and $162,068, or 54.27 per 
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cent, in value; and miscellaneous products, 309,709 pounds, or 7.88 
per cent, in quantity, and $56,390, or 45.05 per cent, in value. There 
was also a considerable decrease in the catches of a number of species. 
The catch of hake decreased 2,633,817 pounds, or 33.27 per cent, in 
quantity, and $68,300, or 20 per cent, in value; cusk, 891,043 pounds, 
or 25.10 per cent, in quantity, and $16,083, or 13.50 per cent, in value; 
mackerel, 7,283,596 pounds, or 41.75 per cent, in quantity, and 
$265,195, or 18.23 per cent, in value; swordfish, 937,427 pounds, or 
47.60 per cent, in quantity, and $68,977, or 23.60 per cent, in value. 
The Newfoundland herring catch fell off 422,932 pounds, or 6.21 per 
cent, in quantity, but increased $104,072, or 45.68 per cent, in value. 
The quantity of tilefish landed at Boston during the year declined 
from 1,211,450 pounds, valued at $44,743 in 1917, to 299,420 pounds, 
valued at $20,246 in 1918. 

The following tables present in detail, by fishing grounds and by 
months, the products landed at Boston and Gloucester, Mass., and 
Portland, Me., by American and Canadian fishing vessels, for the 
calendar year 1918. The weights of fresh and salted fish given in 
these statistics represent the fish as landed from the vessels, and the 
values are those received by the fishermen. The grades, or sizes, 
given for certain species are those recognized in the trade. 
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The fishery products landed at Boston and Gloucester, Mass., and 
Portland, Me., by fishing vessels each year are taken principally from 
fishing gro-nds lying off the coast of the United States. In the 
calendar year 1918, 68.10 per cent of the quantity and 70.86 per cent 
of the value of the catch landed at these ports by American and 
Canadian fishing vessels were taken from these grounds; 4.36 per cent 
of the quantity and 4.70 per cent of the value, consisting chiefly of 
herring, were taken from fishing banks off the coast of Newfound- 
land; and 27.52 of the quantity and 24.43 per cent of the value from 
fishing grounds off the Canadian Provinces. Newfoundland herring 
constituted 3.10 per cent of the quantity and 3.15 per cent of the 
value of the fishery products landed at these ports during the year. 
The herring were taken on the treaty coast of Newfoundland, and the 
cod and other species from that region were obtained from fishing 
banks on the high seas. All fish caught by American fishing vessels 
off the Canadian Provinces were from offshore fishing grounds. The 
Rae from each of these regions is given in detail in the following 
table: 


QUANTITY AND VALUE OF FisH LANDED By AMERICAN AND CANADIAN FISHING 
VESSELS AT BosToN AND GLOUCESTER, MAss., AND PorTLAND, Mz., 1N 1918, 
FROM GROUNDS OFF THE COAST OF THE UNITED States, NEWFOUNDLAND, AND 
CANADIAN PROVINCES. 


Species. United States. Newfoundland. |Canadian Provinces. Total. 

Cod: Pounds. Value. | Pounds. | Value.| Pounds. | Value. Pounds. Value. 

Meese one ce 38, 747, 196]$2, 186, 911|1, 131, 625/839, 770/28, 458, 768)$1, 153, 172| 68, 337, 579|$3, 379, 853 
Se a Ee Seen 20,525 1,448) 627, 863) 50,149) 2,838,460) 185,755} 3,486,848] 237,352 

addock: 

1g eRe See oe 47,975, 763| 2,492,810} 334,245] 10, 967/18, 293,041] 691, 998] 66, 603, 049] 3, 195, 775 
A ge dR SEE Ape eee Seioone saan | Soasmomote 11, 614 786 56, 878 2,715) 68, 492: 3,501 

ake: 

Occ 5 peer ae Seer 4,434,193] 242,142] 54,145] 2,012] 757,524) 27,488] 5,245,862) 271,642 
a ee ee ee eric 105 4 8,300 404 26, 562 1,035 34, 967 1, 443 

ollock 

20 oe See ee 25, 262,430} 914,511) 23,050 636} 1, 221, 882 44,846] 26,507,362) 959, 993 
c Balied EEE Senet eer sete ren aa ammese 245 ll 53, 01 2,081 53, 258 2,092 

sk: 

MP TESH 5 swiclesieteiiccicae 1, 796, 853 74,343 3,095 96]  844;372 27,999} 2,644,320] 102,438 

Galbed og. ccaiw ancee| call clean 435 20/ 13,505 573 13,940 593 
Halibut: . 

(LEKrec) 6 Ae eS ee = 675,692} 124,194) 388,507) 57,949) 705,874 118,897} 1,770,073} 301,040 

Salted s. oosctacts ose lee puerecte nee eee 2,905 347 8, 026 893 10,931 1,340 
Mackerel: 

MPOSH = S02 seseeigen cae 5; 966,808 9 MOSS598 |e 2. oi. sc) ocem mate 1,615,606] 145,044) 7,582,414! 853,639 
oe See ses oe eae 1, 201,290}  188,802).-......-|--.---- 1,374,763} 146,483) 2,576,053) 335,285 

erring 

Lye eg ee ee 8,602,538} 128,645] 161,800] 10,508].........-|.-...----- 8, 764,338] 139,153 

Salted oe jacjee scene 7, 600 164/6, 225, 024/321, 365|....---.--|2.-------- 6, 232,624] 321,529 
Swordfish: Fresh.......| 974,864] 209,095 180 47| 59,047] 14,050) 1,034,091] 223, 192 
Tilefish: Fresh....----- 299, 420 QOIZAG|. csc cet aaa e |atele ae aie eee 299, 420 20, 246 
Miscellaneous: Fresh..-| 4,002,011) 171,395).-......-|--.---- 233, 521 10,147] 4,235,532) 181,542 

Total nse .csecer 139, 967,278) 7, 463, 305/8, 973, 033/495, 067/56, 560, 842) 2, 573, 176/205, 501, 153/10, 531, 548 


Cod.—In 1918 the fishing fleet landing fish at Boston, Gloucester, 
and Portland was considerably larger than in the previous year. 
There were 5 vessels in the salt bank fishery and 123 in the market 
fishery landing their fares of cod and other ground fish at these ports. 
Large quantities of cod were also landed by vessels fishing on the 
shore grounds. The total catch of cod landed at these ports during 
the year amounted to 71,824,427 pounds, valued at $3,617,205, of 
which 68,337,579 pounds, valued at $3,379,853, were fresh, and 
3,486,848 pounds, valued at $237,352, were salted. Cod ranked first 
+5 es both in quantity and value among the various species 

anded, 
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Haddock.—The catch of haddock for the year ranked second to 
that of cod, the total catch amounting to 66,671,541 pounds, valued 
at $3,199,276, all of which was landed fresh except 68,492 pounds, 
valued at $3,501. The greater part of the catch was taken on 
Georges Bank and in South Channel. 

Hake.—The yield of hake has fallen off very much in the past few 
years. In 1918 the catch amounted to 5,280,829 pounds, valued at 
$273,085, all landed fresh except 34,967 pounds, salted, valued at 
$1,443. There was a decline of 2,633,817 pounds, or over 33 per 
cent, in quantity, and $68,300, or 20 per cent, in value as compared 
with the previous year. In 1916 over 13,000,000 pounds of hake 
were landed at these ports, and in 1910 the receipts at Boston and 
Gloucester were nearly 20,000,000 pounds. 

Pollock.—The pollock catch was much larger than usual, the 

uantity landed amounting to 26,560,620 pounds, valued at $962,085, 
al landed fresh except 53,258 pounds, salted, valued at $2,092. 

Ousk.—The quantity of cusk landed was small as compared with 
recent previous years, amounting to only 2,658,260 pounds, valued 
at $103,031, of which 13,940 pounds, valued at $593, were salted. 
The catch of this species is usually from upwards of three million to 
upwards of six million pounds, 

Halibut.—The yield of halibut was 1,781,004 pounds, valued at 
$302,280, which was all landed fresh except 10,931 pounds, salted, 
valued at $1,240. There was an increase in quantity over the 
previous year of less than 1 per cent, but an increase in value of 37.88 
per cent. 

Mackerel.—The total catch of fresh mackerel taken by the American 
fishing fleet in 1918 was 69,314 barrels, compared with 111,932 
barrels the previous year, a decrease of 42,618 barrels. The output 
of salted mackerel was 13,030 barrels, as compared with 32,162 
barrels the previous year, a decrease of 19,132 barrels. The quantity 
of mackerel landed at Boston, Gloucester, and Portland by the fishing 
fleet during the year was 10,158,467 pounds, valued at $1,188,924, of 
which 7,582,414 pounds, valued at $853,639, were fresh, and 2,576,053 
pounds, valued at $335,285, were salted. This quantity includes 
29,152 pounds of fresh mackerel, valued at $2,423, from the Cape 
Shore, landed by Canadian vessels. 

The southern mackerel fleet numbered about 35 sail of seiners and 
125 sail of netters. The seimers had a light catch, and reported 
considerable quantities of mackerel, but that they were wild, chasing 
live feed, and therefore hard to catch. They did not school much at 
night, but mostly during the day. The first seiner arrived at New 
York on May 6 with 13,000 large and medium mackerel, which were 
sold at 18 to 20 cents per pound. These fish were taken in 34 fathoms 
of water. The netters did not land as many mackerel as the previous 
year, but, owing to the higher prices received, they did well financially. 

he mackerel landed by the southern fleet this year were all large 
and medium fish and sold at 13 to 20 cents per pound, according to 
market conditions. 

The Cape Shore fleet numbered 38 vessels, being a little larger 
than the previous year. No vessel made more than one trip. A 
large body of fish was reported and all the vessels returned with good 
catches. The catch taken on the Cape Shore amounted to 1,689,000 
pounds of fresh mackerel and 7,558 barrels salted, compared with 
2,229,900 pounds fresh and 7,131 barrels salted the previous year. 


38 FISHERY INDUSTRIES OF THE UNITED STATES. 


The first arrival from the Cape Shore was on June 8, and consisted 
of 50,000 large and medium fresh mackerel, which sold at 104 cents 
per pound. One schooner, on her Cape Shore mackerel trip, obtained 
95,000 pounds fresh and 375 barrels of salted mackerel, and stocked 
$15,665, the crew sharing $343 each. This is said to be the largest 
stock ever made on a single mackerel ei 

Swordfish.—The quantity of swordfish landed during the year was 
1,034,091 pounds, valued at $223,192. The number of vessels 
engaged in this fishery was 37, or 5 less than in the previous year. 

Flounders.—The catch of flounders in the vessel fisheries amounted 
to 2,269,807 pounds, valued at $93,800. There was an increase in 
the catch of flounders over the previous year of 990,086 pounds, or 
77.36 per cent, in quantity, and $48,864, or 108.74 per cent, in value. 
The catch taken by boats under 5 tons net tonnage is not included 
in these statistics. 


VESSEL FISHERIES AT SEATTLE, WASH. 


In the vessel fisheries at Seattle, Wash., there has been an increase 
in both the quantity and value of products landed by the fishing 
fleet, but a decrease in the products landed by collecting vessels as 
compared with the previous year. Statistics of the vessel fisheries 
at Seattle have been collected by the local agent and published as 
monthly and annual statistical bulletins, giving the quantity and 
value of fishery products landed by American fishing and collecting 
vessels at that port. 

In 1918 the fishing fleet at Seattle landed 834 trips, aggregating 
17,091,695 pounds of fish, having a value to the fishermen of 
$1,887,653. This catch was taken from the fishing grounds along 
the coast from the Oregon and Washington coasts to Portlock Bank, 
Alaska. The largest quantities were taken from Grays Harbor 
Grounds, Flattery Banks, west coast of Vancouver Island, Hecate 
Strait, and Portlock Bank. The products included halibut, 
10,244,200 pounds, valued at $1,528,846; cod, 85,300 pounds, 
valued at $2,202; sablefish, 4,354,950 pounds, valued at $271,167; 
““lingcod,”’ 1,784,600 pounds, valued at $62,292; rockfishes, 620,770 
pounds, valued at $22,899; and sturgeon, 1,875 pounds, valued at 
$247. Compared with the previous year, there was an increase of 
214 trips by fishing vessels, and of 437,751 pounds, or 2.64 per cent, 
in the quantity, and $148,851, or 8.56 per cent, in the value of the 
Pe landed. The catch of salmon by these vessels was not so 

rge as in the previous year, but there was a large increase in the 
catch of sablefish, ‘‘lingcod”’, and rockfishes. 

The fishery products taken in Puget Sound and landed at Seattle 
by collecting vessels during the year amounted to 10,605,323 pounds, 
valued at $912,598. These products included salmon, 8,929,745 
pounds, valued at $811,028; steelhead trout, 433,756 pounds, valued 
at $57,724; herring, 580,200 pounds, valued at $11,853; smelt, 121,850 
pounds, valued at $7,019; sole, 138,935 pounds, valued at $5,307; 
crabs, 139,821 pounds, valued at $10,368; and.other species amount- 
ing to 261,016 pounds, valued at $9,299. In the products landed by 
collecting vessels there was a decrease from the previous year of 


2,216,030 pounds, or 17.28 per cent, in quantity, and $75,961, or 7.68 


er cent, in value. The quantity and value of fishing products 
anded at Seattle by fishing and collecting vessels in 1918 are given 
in detail in the following table: 
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FISHERIES OF THE GREAT LAKES, LAKE OF THE WOODS, AND RAINY 
LAKE IN 1917. 


A statistical canvass of the fisheries of the Great Lakes, including 
Lake of the Woods, Rainy Lake, and Lakes Kabetogama and La Croix, 
was made during the year for the calendar year 1917. 

The number of persons engaged in the fisheries of these waters in 
1917 was 9,416; the investment was $10,732,879; and the products 
amounted to 105,926,392 pounds, valued at $6,416,477. 

In the fisheries of the Great Lakes the number of persons engaged 
was 9,221; the investment in vessels, boats, fishing apparatus, shore 
and accessory property, and cash capital was $10,555,669; and the 
products amounted to 103,759,223 pounds; valued at $6,297,969. 
The principal species taken, including fresh, salted, and smoked fish, 
were carp, 7,163,347 pounds, valued at $334,888; ciscoes, 53,429,325 
pounds, valued at $2,609,917; blue pike, 2,102,803 pounds, valued at 
$140,025; wall-eyed pike, 2,496,691 pounds, valued at $298,271; sau- 
ger, 3,929,172 pounds, valued at $240,035; sheepshead or drum, 
2,901,994 pounds, valued at $70,936; suckers, 5,361,138 pounds, 
valued at $204,825; lake trout, 13,344,139 pounds, valued at $1,286,- 
704; whitefish, 6,190,748 pounds, valued at $723,167; and yellow 

erch, 4,206,011 pounds, valued at $245,223. The ciscoes include 
ake herring, chub, longjaw, bluefin or blackfin, and tullibee. 

Compared with the returns for 1908, published by the Bureau of the 
Census, there was an increase of 8.06 per cent in the number of 
persons engaged, and of 119.27 per cent in the amount of capital 
invested, but there was a decrease of 2.69 per cent in the quantity, 
with an increase of 67.14 per cent in the value of the products. There 
was a large increase in the catch of burbot, cisco or lake herring, 
sheepshead or drum, and lake trout, but a decrease in carp, pike, 
pike perch, whitefish, and a number of other species. Compared 
with the statistics for 1903, published by the Bureau, there was a 
decrease of 1.20 per cent in the number of persons engaged, but an 
increase of 41.22 per cent in the amount of capital invested, and of 
20.37 per cent in the quantity, and 129.39 per cent in the value of 
the products. There was considerable increase in nearly all of the 
more important species except pike perch, lake trout, and yellow 
perch. The increase in rbot he possibly some of the other 
| Epes, is, no doubt, due to the work of the Bureau in encouraging 

the more extensive use as food of species heretofore little used for 
that purpose. 

In the fisheries of Lake of the Woods and Rainy Lake the number 
of persons engaged was 195; the investment was $177,210; and the 
products amounted to 2,167,169 pounds, valued at $118,508. The 
principal species taken were ciscoes, pike, wall-eyed pike, suckers, 
and whitetiat: 
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LAKES MILLIONS OF POUNDS 
oO 6 sig 16 peetine ° Anammli 1 eran 2 BE 1,» ° BOE SO LAO. 


TOTAL 

ERIE, 

MICHIGAN 

SUPERIOR. 

HURON 103,759,223 | 86,194,817 
38,300,238 | 23,188,556 

ONTARIO MICHIGAN 35,460,628 | 33,579,498 


SUPERIOR, 15,447,432 | 13,205,013 
1903 Wz | HURON {3,496,537 | 14,977,150 
ONTARIO 1,054,388 1,244,600 


Fic. 3.—Quantities cf fish taken in the commercial fisheries of the Great Lakes in 1917 and 1903. 


LAKES MILLIONS OF DOLLARS 
O 1 2 3 A 5 6 
TOTAL 
ERIE, 
MICHIGAN 
HURON 
SUPERIOR TOTAL $6,297,969 $2,745,501 
ERIE 2,330,249 780,015 
ON ,330, , 
TARLO MICHIGAN 2,270,859 1,090,550 
1917 Mmmm =| HURON 869,330 471,912 
1903 LZZZA SUPERIOR, 726,674 343,671 


ON TARIO {00,857 59,353 


Fic. 4.—Values of fish taken in the commercial fisheries of the Great Lakes in 1917 and 1903. 


LAKES PER CENT 
O 5 {0 15 20 25 30 35 
ERIE, ae 
MICHIGAN 38:7 
SUPERIOR, {172 
— 13.8 2 QvANTITY a 
ONTARIO 1.6 OZ VALUE 


Fic. 5.—Percentages of total quantity and value of Aeury products reported for each of the Great 
akes, 1917. 
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SPECIES MILLIONS OF POUNDS 
re 10 10 30 40 50 
CISCOES 
LAKE TROUT 
CARP ASIATIC ; 17 aay 
1903 
WHITEFISH, common 
SUCKERS 
YELLOW PERCH p CS COES 53,429,325 | 35,438,777 
SAUGER LAKE, TROUT 13,344,139 | 16,131,938 
CARP ASIATIC 7,163,347 4,237,643 
of ae WHITEFISH, common | 6,190,748 | 3,812,859 
PIKE PERCH P SUCICERS 5,361,138 6,694,040 
ohne pees eee YELLOW PERCH 4,106,011 6, 201,723 
(BLUE PIKE) i j SAUGER. DITA 1,940,355 


SHEEPSHEAD 

on DRUM 2,901,994 746,021 
PIKE PEKCH 

CWALL-EYED PIKE)} 2,496,691 3,076,147 
PIKE PERCH 

(BLUE PIKE) 2,102,803 4,981,422 


Fic. 6.—Quantities of the more important species of fish taken in the commercial fisheries of fhe Great 
Lakes in 1917 and 1903. 


SPECI E,S HUNDREDS OF THOUSANDS OF DOLLARS 
OE EG OAL AG ee eg Oe 17 


eae es 2 ee 


CISCOES 
LAKE TROUT 
WHITEFISH common 


CARP, pe 


PIKE PE. 
(WALL- ENED PIKE) 2 


Bea SSS 
17 —_aay 
1903 EZ 


species [we | 1908 | 


YELLOW PERCH CISCOE,S $2,609,917 $914,468 
SAUGER. LAKE TROUT 1,286,704 722,508 
WAHITLFISH, common 723,167 223,426 
SUCKERS CARP, ASIATIC. 334,888 71,285 
PIKE PERCH PIKE PERCH : 
(BLUE PIKE) (WALL-EYED PIKE) 298,271 168,284 
SHEEPSHEAD YELLOW PERCH 245,223 139,670" 4< 
on DRUM 


SAUGER. 240, 035 41,697 
SUCKERS 204,825 121,576 
PIKE PERCH 

(BLUE PIKE) 140,025 191,386 
SHEEPSHEAD 

on ORUM 70,936 5,700 


Fic. 7.—Values of the more important species of fish taken in the commercial fisheries of the Great 
Lakes in 1917 and 1903, 
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FISHERY PRODUCTS RECEIVED AT THE MUNICIPAL FISH WHARF AND 
MARKET, WASHINGTON. D. C. 


Large quantities of fishery products. are received at the Municipal 
Fish arf and Market, Washington, D. C., from the Chesapeake 
region and other sections of the Atlantic coast. The salmon and 
part of the halibut handled are from the Pacific coast. The products 
are disposed of to the retail markets of the city, and are also to some 
extent sold at retail at the municipal market. Through the courtesy 
of the health department of the District of Columbia the Bureau has 
been furnished with daily reports of the quantity of fishery products 
received at this market since the latter part of March last year. 
These statistics have been compiled for the period from April to 
aaa 1918, and are given in detail, by months, in the following 
table: 


FisHery Propucts RECEIVED aT THE MunicipaL Fish WHARF AND MARKET, WASH- 
INGTON, D. C., From ApRiL TO DECEMBER, 1918. 


Species. April. May. June. 
Pounds. | Pounds. | Pounds. 
Bass, black and sea... 40.20. -n2cosce essen aes ee nae meeeee 11,800} 25,040 
BIMCHS Hee eee oe eee oer ee eee eine ee eee rT eae te ee ee 


Herring: 
River, fresh oo Je..22 32 3e. eee eee area Oe 418, 596 93, 867 821 

. River, salted: 92 52223355. 2e-8 oo. 8 eee eee ee 5, 000 169, 000 27, 250 
ackory shad /orjJacksas-eese tas een 1, 340). 2525S. 22 aestoeseee 2. bo ace ee eee 
HT ORESH oc Susu ste asco ceem aoa se a= eo eee 


Perens. 2852.2: Se ee ee Pe 


Trouts, sea 
PWR a eee ee ee eee ee eee re ear toe. 
CGT W re dics Ree pene = BOSE Oe oS Le a ee ee 
Oysters: 

Tn theshell. oS tes4< eee eee eee Mec Se ea 49, 861 9, 4 3, 486 


Purtlesic.. }Scceets coe eee eee Ee we cace seca Seca "i 685 


St: 1 0.22 2 ee = oe 1, 338, 790 | 1,268,975 | 677,713 
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FisHeRyY Propucts REeceIvep at THE Municrpat Fish WHARF AND MARKET, WASH- 
INGTON, D. C., FRom ApRiIL TO DEcEMBER, 1918—Continued. 


Species. Septem- October. Novem- | Decem- Total. 


Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 


Herring: 
ARG AUCs ni Cel ee Oe eee ee os ea 35 Gn0! Isc sereias)| crema ompm ote 300 519, 484 
Raiverssaltedes* ih: 12S. ca SME LGR Ee | eee See eee SALA cee. Soa A ee 203, 750 
Mee etc hk ee coats Lok eee SO Mca 26,850 | 206, 800 2, 600 236, 250 
RU CKMVIS UNG OLN ACS: oo ooo ae Sree ee et ee all eiecapitce diem enes steal mee meeee cae |Eecen eaten 1,340 
[Sinsiicis) . Poe € Pe Oh Gg § Dips GaN Oia et eg tae 200 600 nt. weser: 4, 220 
LECED EAN Oe ee SA Sere ae oe meee te ae (0 a eee 110 375 | | 985 
Mimmnmien ie SL Ras hid, lin de. ...| 14,090 | 13, 600 25,850 | 60,550 140, 025 
EE embren eet een 8 sae seh os a eee eile ees sae B00) lee 5 oc cele et ceee a 1, 630 
iyi) Tull elas 7 tee eoeetl i De S apatafa mai ge o Sdat ey 502 5, 676 5, 718 2, 360 14, 404 
eran ety wie ty Pere eee. hte Aa 5, 544 9, 607 12,398 | 11,820 106, 119 
TEV jtair oye] che | OM a RRR Ie ga 720 1,552 1,911 1, 197 5, 480 
IESG eS) ene AL ean a i ol A ed Be 20,375.| 20,900 25,440 | 19,700 105, 965 
ROP VIDINSCNDE Sey tc. 22 eee oes oh Secs aeleed sds: 1, 400 400) (ge. is Bele ae cous. 11, 575 
RTE Lt ae ES? on Samer EN. SEE DES ORT 225 4,450 DESY fil ae aa | 17, 935 
DS STARRETT iby feo Wa ie ge CS 9 peg | Samm eTS Oe Gt eer os ae Ce 2, 972 464, 308 
SUG VES ART LE one eee See eet ee eee ae 100 Ca SSP on SESE Be aac 352 
Cee 0S SMe Eee hee RA oon EG ee acl ae ctor eaial| sala mcnneaee 75 590 665 
NOt see Sheets Sard sei apeeecage se echoed 15, 276 24, 230 65.2001) ag «0 o0 70, 737 
(STC GE OITA TOISISI tance a = Rese pags Pa peeve 5, 12, 883 38, 731 gl Sel 159, 690 
SUITE AGO TREE $5 ee ee ee ee ae a = oe 130 685 45 30 3,477 
“RUTTEN, Sea lana iat Sain erin (fine) “eee Se 1, 275 2, 550 2, 747 12, 332 
PCIE SEAMS ae: dere etree, Veen em sace ee. ow asa 302,120 | 267,975 49, 395 34,230 | 1,737,627 
Biarietashiater Bie a eb oe ot Be o/s ak mci td ote ee wl| Mateo ciate cd ee eee. ae yt eee 225 
‘yen irae FP Aa ale et SRE lc a 4,800 | 19,000] 104,870] 71,488 216, 208 
aoe FATOGegeee bets sis AMY Soy Dakota gs 11, 584 6, 464 6, 528 6,304 | 295,328 

ysters: 
CUCINA eV)! fe, HW RR a Bo ee a a eh wg 39,347 | 140,497 218,386 | 220,129 b 684, 418 
Pia xs ON. Wath Ey ocean 35,788 | 92,400] 134,821 | 125,805! c 420,816 
SETUPS 2 hale SEE a Yo eee al eee | oa 5S pee ol Sei aD |e ee 200 200 
(SL RENTG OE So a Ee rs a aeees ge ee Eevee tS 21k a Oe eee EP Sree Seay (eee Ieee let a ee 1, 200 
CHS SL 5 BAD Re a tf AEN ee aa ean ANAS 28, 020 5, 250 Gh Re PEE: 201, 120 
BUS) baie RS OEE RD SE 2 eee Ne per sh 5, 415 7, 445 4, 925 3, 725 51, 030 
(SHEbaay OS: 2 Mey RNAS CS Re ee a Oia Bend Say 1, 050 1, 500 1, 050 950 4,550 
TREATY SoG eg ie rie Fe a CT Ree Baa ails ol [ug | (ea 7 eee 240 
Linco ease kak Ne Ee es Stee BOS [imate fe 315 155 2, 845 
Lo IL USE E akg Rape Meat eeee Padme oot ao 686,958 | 923,885 | 1,098,772 | 671,340 | 7,766,994 


a 11,916 bushels. b 97,774 bushels. ¢ 51,008 gallons, 


FISHERIES OF THE PACIFIC COAST STATES IN 10915. 


The data contained in this report apply to the year 1915, and were 
collected in 1916 and 1917 and prepared by Winthrop A. Roberts 
and Rob Leon Greer, agents of this Bureau. A statistical bulletin 
pe the information in condensed form was issued in Octo- 

er, 1917. 

The number of persons employed in the fisheries of the Pacific 
Coast States in 1915 was 28,997, of whom 4,229 were on vessels 
fishing, 475 on vessels transporting fishery products, 14,235 in shore 
fisheries, and 10,058 in canneries and other fishery industries. Wash- 
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ington had 14,649 persons employed in its fisheries; Oregon, 5,900; 
and California 8,452. : 

The amount of capital invested in the fisheries of these States 
was $24,017,967. In Washington the investment was $14,129,553; 
in Oregon, $4,064,151; and in California, $5,824,263. The invest- 
ment included 1,039 fishing and transporting vessels and scows of 5 
net tons and upward, valued at $3,559,777 and having a net tonnage 
of 24,703 tons, and outfits valued at $721,156; 9,402 boats, valued at 
$2,850,211; fishing apparatus used by vessels and boats to the value 
of $3,147,785; shore and accessory property valued at $12,201,902; 
and cash capital amounting to $1,537,136. The forms of fishing 
apparatus having the greatest value were gill nets, 9,863, valued at 
$1,309,805, and pound nets, 483, valued at $1,122,803. These were 
all used in the shore or boat fisheries except 158 gill nets, valued at 
$4,705, employed in the vessel fisheries. The pound nets were all 
in Washington except 39, valued at $22,700, in Oregon. 

The products of the fisheries amounted to 287,085,344 pounds, 
having a value to the fishermen of $9,306,448. The output mWash- 
ington was 159,053,778 pounds, valued at $5,320,725; im Oregon, 
34,692,863 pounds, ee $1,479,021; and in California, 93,338,703 
pois: valued at $2,506,702. The catch of salmon, including steel- 

ead trout, amounted to 131,932,020 pounds, valued at $4,091,681; 
albacore, 21,049,190 pounds, valued at $316,103; cod, 10,487,401 
pounds, valued at $343,338; and halibut, 40,825,874 pounds, valued 
at $2,050,709. A considerable number of other species were also 
taken in large quantities. 

Compared with the returns for 1904, there was an increase of 47.50 
per cent in the number of persons employed, 87.05 per cent in the 
amount of capital invested, and 70.27 per cent in the quantity and 
39.30 per cent in the value of the products. Compared with the 
returns for 1908, published by the Bureau of the Census, there was an 
increase of 81.70 per cent in the number of persons employed, 58.21 
per cent in the amount of capital invested, and 62.97 per cent in the 
quantity and 36.07 per cent in the value of the products. 

The following tables contain statistics of the number of persons 
employed, the amount of capital invested, the quantity and value of 
the products of the fisheries of the Pacific Coast States in 1915, and - 
- comparative statistics of those items for various years; also, statistics 
of various fishery products prepared and the pack of canned salmon 
in Washington, Oregon, and California in 1915, comparative statistics 
of the number of cases of salmon canned in certain years, the yield 
of the fisheries of the principal rivers in 1915, and comparative sta- 
tistics of the catch of introduced fishes: 
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Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF THE PACIFIC 
Coast STATES IN 1915. 


Washington. Oregon. California. Total. 
PERSONS ENGAGED. 
Number. | Value. | Number.| Value. | Number.| Value. | Number. | Value. 

On vessels fishing... ..- 3,650 |aae =o nee Ba Aaa Reeibes Aes See 4220 |2 toner 

On vessels transporting. SEO ee kceee 60| Sense nccs S0lt cesanes ATO eames cee 

In shore fisheries. . ..... PCT eee aes AP AY 2 |b eos =' A 2S2| secant 1B 8 5 AS ses 

On shore, in canneries, 

BUC. Seeaer ee oh oats FF ea te TOdSISoStee eee CY eae in OOS [once eee 
MPotadetat. wciclsce 14) 645|_ 22.22: -- BeOON |S SScee ses Sh452| shee ee OSGi | oe eset 
INVESTMENT. 

Vessels fishing ...-.-.---- 472|$2,194,660 $2,571,685 
Tonsresn sce. ----- SSS Ee cee] ie errr es | Ee OI SS cee Wien aed Cac Goce 
Qin no eee Beemer Saar 578, 825 634, 901 

Vessels transporting... - 140] 689, 248 845, 432 
Tonnage......----- EOI aes eeeee eee ei D0i| cocoa ssealee te SU |nemenanonl i Ay OL perience 
Owinime ee. o hee P.-L eee 68, 895 86, 255 

Scows (5 tons and over): 299) 142, 660 142, 660 
Monae. << -s<0ta<- TPES: J eg eS TS a Beene Peper sere S|bomaec cc Pemmmenle ciel soca 

Boats, gasoline......--- 1,567| 645, 480 1,382] 582, 485 1, 429|1, 351, 110 4, 378|2, 579,075 

Boats, sail, row, etc. ..-- 2,591; 96,515 1,264| 69, 805 1,169] 104, 816 5,024) 271,136 

Apparatus, vessel fish- 

eries: 
Semecs.¢..-.--225 py Suigenmah ta Se tac Be 2 ieee alee ce 7| 8, 550 a381| 265,425 
Gillnctsel cs. - ses. 5 7G EER Se eh a ea 153] 4, 255 b158| 4,705 
Beam trawls..-.--- 16 1,440|....-.-2--|---------]-- +222 2--]-- eee - oe: 16 1, 440 
PPrammmelitetsus cove | soceeance seine owecca|scemdecnee|ae eels ale 125 3,075 e125 3,075 
Lampara nets.....-|..----.----|-------0-|---e-eeee[-2- 22-222 1 400 1 400 
Paranzella Nets. ..0-|- aa0-ssen--|----cee-n|eecece=-0-|s02-=-—-- 8 2,900 8 2,900 
Hoop nets.....----- 85 O7(| ee Gu see) Re ae Sapa Geer Meee Baie S5— 85 270 
POU er ee as aes - = 220 375] Base sesoel hood ese 120 280 340 605 
Whaling apparatus |...-..----- 2,050). ..---200-|o--22--a-[enececeee [acres sas-[eenseccceee 2,050 
LOTS Ss c ec Soe Becen Eee fo: ) a POOS ti coct eect 100 Coc ua eee 49,367 
Ned Peseta 10 Oi Oe ee | Eo oeeea oa moddne noe] (Cpaoreee 10 275 
Apparatus, shore fish- 
eries: 
OMICS recess cose 200) 23,145 75) 35,125 147} 19,485 3422) 77,755 
Gallietsias-pe 4... 2,878| 308, 859 3,877| 582,740 3,950! 413,591 € 9,705 1,305, 190 
Pound nets.....--- 4441, 100, 103 Mahe Wee W0dls oecce eee eeeeal <= 483]1, 122, 803 
Lampara nets......|--..-------|-------+-|-----200+- [eee 64| 29,100 64] 29, 100 
MPATIMel TYCUS: = Socel|_ co amie ne atte =o ccieee=|siceenmemes|eacee 2,195) 56,325 f 2,195} 56,325 
Paranzella nets. ...-|...----20--|---c-cse-|-ocneceenn|-cocccee= 36 6, 100 36 6, 100 
Beam trawls.- -.---- 7 AGH tee ceeetee| cease sal 9 400 16 805 
Toe niece SS a eee ae ae ee eee 2,485| 21,640 2,485] 21, 640 
Bag nets. ....------|.--2cc2-0-- [eee ene -e[eeee ne ene-lone ene es 70 2,000 70 2,000 
Hoop nets.......).-- 2, 402) 7, 227 680 995 4,860] 13,585 7,942| 21,807 
AD ho eC Kee Be 67 1G 1 eae es Lie Ps Baar ll 6: 78 198 
IRieernetse. 2. <- - ann 8 Jp Fe OE oa =| (ete es CE Senne acre OC Oe aoc 8 425 
Pots and traps... 4,725 8,152 5, 768 4, 828 4,187 9, 157 14,680} 22,137 
Wheels.....0.------ 1,000 TAT URMOL Lf otek ahos ane atin 108, 800 
LUNES Hoa sag oes soe) Hageeebeee 21, 200) <2 << 2 1438) onal aeiel 105845)" oo oases 33, 483 
Dredges, tongs, 
hoes, rakes, etc--|..-.----<.s Ae 580 Sen eee = 52 (| eaearece UV70| S55 setae = 6, 245 
Apalone nthe eh eno ce vateemeeleosewoe oelececcmemes|-merer~icr| = cccnlnenein 2; ACO) oo acceenes 2, 460 
Shore and accessory 
(DRO iny Rs esasse| Hacadesaase 7,386, 599 2, 083, 913 2,731, 390 12,201,902 
Cash capital 1, 587, 136 
TRO EA ees toa case Panter ts eee 24,017,967 
PRODUCTS. 
Albacore (or tuna): Pounds. | Value. | Pounds.| Value. | Pounds. | Value Pounds. | Value 
FESS i lel [oe eel bie eles ol beers re ieee ae 21, 024, 190| $315, 622) 21,024, 190) $315, 622 
SHALLc(0 Le 2 SER tel epee se ee Brees sees lseeee ecicel Sotico pee 25, 000 481 25, 000 481 

Anchovies: 
aT ache nee toa = ccicee eet |Sacecbee-loceecbesee|saccere 81,385] 1,730 81,385] 1,730 
Baltedessdecemcdee- =| t= Se veberat {a= ee SETA | a 4 Sera | oho 16, 000 1, 600 16, 000 1, 600 

Barracuda: 

Brosh eeesa cess. ten ae eae esa heen SON [oy te lee be Sah 3, 262,646] 111,690] 3,262,646] 111, 690 
Soot etn det acct cemeloe sustoas newecemsaa|a-eia-e:- 330,000] 18,180 330,000} 13,180 

ELT LONG See tec cenit heinomae aon] samen ate] paceieteane cial ein 225 5a 448,256] 12, 622) 448,256) 12, 622 

Cae, SAS ee 200,000} $4,000] 50, 000 $750] 350,815] 6,366) 600,815) 11,116 

a Sie Oe A SS | Ae eS eee ade eres eepee cae hits 24, 299 517,054] 24, 299 

od: : 
Hresne steerer 22, 025) 421} 14, 400 73 epee sone lace ste s 36, 425 709 
Saltede sores csr ©, 408; Deals THO sOEH Ske SIs 2333 4, 952, 692] 161, 695] 10, 450, 976) 342, 629 
Sin lice See gee a | Reeser ricocecmeeeet i crs 3, 65 3, 150 65 
a 201,640 yards. 611,840 yards. ¢ 10,000 yards. 477,635 yards. ¢ 2,465,920 yards. f 126,600 yards. 
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PERSONS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF THE PACIFIC 
Coast States in 1915—Continued. 


Washington. Oregon. California. Total. 

PRODUCTS—continued. 

Flounders: Pounds. | Value. | Pounds. | Value. | Pownds. | Value. | Pounds. | Value. 
Hresho 3.4 o5.c0 sane 25, 855 $736 1, 965 $40) 6, 914, 063] $209, 291) 6,941, 883) $210, 067 
Salted 322: . 5585 eee ee eee al oy ee cee se cmrea 9, 500 475 9, 500 475 

Grayfish Yash Oe § BAR 7093 906|"): 15¥959|.-<- Sc. ool 5ec bce seen ee 7,093,996] 15,959 

ake : 
Mls 3 1c Oe een AL. Megs 7 SENT tg ice att] pene aa Rae Yl 221, 252) 1, 937 221, 252) 1, 937 
Salted es os. ee oes oe ee ee oe ee ee ee oie ea 24, 000 960 24,000 960 

Hatibue. eer ee ane 40, 590, 7052, 041,279| 235,169)  9,430|..........].......-. 40, 825, 874]2, 050,709 

Hardheadse: 225007 ll eee ieee Be ee ae Ve er roal Peon 73,423] 3,622 73,423] 3,622 

Herring 
MAYOR secrete ee. 2,129, 149 9, 655 12, 500 383] 764,384 7,116} 2,906,033) 17,154 
Salted 228: Secon ssaee coeliac savateiecotene oe lee soeeee 50, 000 1,000 50, 000 1,000 

Jewfish: 

Tot fe ea gy | a em PR [STE a | U2 116,461] 1,859] 116,461] 1,859 
Salted eer s.cs <i eee ee ae ee ee ees 138, 000) 5,020 138, 000) 5, 020 

REM hish See eka eM ye RSS ash eee NT Mar cy ew eee ee 656,003} 17,362} 656,003} 17,362 

“Tingcod” 

Waroshiesees 2.4 fe 837, 110 2,812 12,870 354] 570,860} 14,687} 1,420,840) 17,853 
Baliga ees ols son eet cee ecm ener eae cee el cae a ane 3, 500 175) 3, 500) 175 

Mackerel _ 
RTOS a. sauce tea 6, 668 253, 899 6, 668 
Salta -re, Se ere 259 6, 450 259 

Mullety eee 5.2 3 oe ‘ 300 3, 000 300 

Perch: tee © Wei < 6,327] 243,465) 7,180 

Pike, Sacramento ce 449 15, 884 449 

Ponipanowes -<ccec eee 2, 032 19,350 2,032 

Rock bass: 

ROG <5 0a oe ccs eee RP | oe oe ae em Pel | ae eee 895,284] 24,110} 895,284 24,110 
Salted es. 55s. eee ets er eS eee eee eee See 2,750 97 2,750 97 

Rockfishes 
Broshis=* 2584.42 <2 101,351) 2,995] 12, 000 445] 4,336,254) 145,816] 4,449,605} 149, 256 
Pisiie dee keer eenee sal aeetee pe alee tcl conlemescencc acme eee 8, 000 400 8,000 400 

Paitnenry — fie ES S52 575,810} 18,782 15, 520 388 64, 503 1,359 655, 833] 15, 529 

on: 
eitlece co ea ees 5, 048,374] 345,710] 337,027) 16,848)..........].......-- 5,380,401) 362,558 
ook— 
resis: “sie 18,188,160] 699, 771}23, 482, 292/1, 209, 024] 7,283,933} 338, 549] 48, 954, 385)2, 247, 344 
Salted). : 2. 24] sec thee eee mens eee es ee eae : 2, 400 20,000| 234 
Chumie- .25h fe 17, 156, 224 282, 842] 1, 981, 879) 11, 081 38, 093 190) 19, 176, 196) 2947 113 
Humpback........- 29) 998, 291 367, 674 | eee Sea Faas er ea Ee al eA ye ee 29, 998, 291 367, 521 
a Bitven ce RE 18, 630,302| 543, 241] 4,844,844] 94,137|  415,197| 12, 459] 23, 890,343] 649,837 
ardines 
Hreshivs? 22.5224) bo hspe sabe eee ee eee See alate ueinee 4,387,706) 27,651] 4,387,706) 27,651 
Salted(-2. ju 5 200b Ns | aie ea a eee go areas 1, 400 80 1, 400 80 

Senlpin: 2525 $52<ec 20s see et le ce oe ceca eee 8, 813 345 8, 813 345 

Sea bass. 23.2000. parce bance cee eee eee 2,000 60} 1,221,262} 49,381] 1,223,262) 49,441 

Pe Sout Mee qos abs os Ske AS Seed Dee PERE eso emewea| acces 6, 083 213 6, 083 213 

ad: 
Brash? S. 2s. ote 96,298} 1,164] 488,625] 4, 945] 6,846,008] 66,982] 7,430,931] 73,091 
10, 000 125 10, 000 125 
27,033] 2,491 27,033] 2,491 
67, 972 236 466, 972 1,125 


..| 177,650 868]  406,650| 1,383 
175) 1,137;072| 52,978] 3,298,943] 78, 486 
..| 5,761,929} 108; 254] 5,829,991] 110; 205 

”396,905] 11,555] 396,905] 11, 555 


Spanish mackerel 


Srilttepatl eee sor aie a reeaeeee | ee tee ca eee 17,016 384 17,016 384 
Steelhead trout.....-...| 2,114,141] 91,389} 2,365,858] 75,231 82, 405) 1,288] 4,512,404) 167, 908 
DUI STR yee tees seeks | tee sere on reset ees cose cactees ctlosasteoee 605, 000 1, 512 605, 000 1, 512 
Biripedibass: 22.5 ages Seen eee] Sot seece-eacc-e ec cfamearbece 1,784, 448) 146,928) 1,784,448] 146,928 
Sturgeon feos ee 43,656]  2,151| 97,785]  5,014| 16,924 987} 158,365] 8,152 
Sturgeon caviar........ 300 UC) aera ie eeelsecee eects Ps: Re aaa 300 75 
SiiTseOn Rae eee ee ee eae eee a eee |i nc cn wea scenes 1,275 708 1, 275 708 
Surffish. S25 222. 35 cee) oaseeees eles aas = A ea ee Sei ce 127, 500 7, 255 127, 500 7,255 
MOTICOG Fo cess ss eee eee eB 22, 500) 900} 41, 912 939 64,412] 1,839 
Wihitobalte iGo. 2-25...) Ses wasnt lone -teoclesscce- css [atensecee 56, 250) 2, 250) 56, 250 2,250 
Yellowtail 

ie 71 Seas Rn ral tet << | (eae, AU nee ey eres 1,094,416] 26,123} 1,094,416] 26,123 

Salad se x) 52) eames Ree eens Seek woes =o: ai] 8 3 te 124,500] 4,743 : 4,743 
Niscotianennsitishes. 17) 25 fo teeettatostsoe| sacact sess) onceeneen 17, 232 539 17, 232) 539 
Abalone: 

EEA YS i fl PE RI. | ona | eR ie «Pe 24, 026 517 24, 026 517 

LE i i al sel Sc |i, a oe ag eee ee Ire 730,974) 16,830 730,974} 16,830 

SiG]ISE as oe 0 || en | oe AL | Se 74,000} 1, 890. 4, 1,890 

Poearls'and ‘blisters |< ..22.ccee dese ee | cacwae 2c] - oe Seen Cee TE: (0) beset ora 1, 240 
Clams: 

Hard frevenccaceoe™ being 3 | pai CT eae ac (er ph te 65,856) 17, 583 241,600) 29,774 

Blt cccrtes's sienae's = ae 1, 200 150 22, 460 3,041 67,160) 18,107 90,820) 21,298 


Basra cess 372,750) 56,446 77,200! +10, 900)......-... seaseee-l 49,9501 67,346 


“ee a 
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Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF THE PACIFIC 
Coast States In 1915—Continued. 


Washington. Oregon. California. Total. 
PRODUCTS—continued. 7 
Pounds. | Value. | Pounds.| Value. | Pownds.| Value. | Pounds. | Value. 
MESSRS 2s ce ht.) ae 700 go een See 19,240] $2,326 19,940] $2,409 
Oysters: 
a market. ... 265,018)" TAD O28) ccmennm won| ucwcere = 375,774) 165,573 640,787} 305, 601 
ative— 

Markets... 2... 450,394] 250, 298 1, 547 $725 8, 435 6, 513 460,376] 257,536 
Seed... 24, 808 [3 RES See Ieee | ee eee |S eee ee 24,808} 8, 619 
eto piste teecee ashy. [ease cease eee eee Ste he Sere 32,309] 2,717 32,309} 2,717 
gph eae o> Sees oe 15, 000 5 6,211,325] 32,626] 6,226,325] 32,951 
(C7: ae Se ee 1,734,410) 54,526) 415,272} 13,755) 1,414,155) 128,434] 3,563,837) 196,715 
SUD a Se ea A Se ook od RR i 183,720] 20,747 550 265] 184,270) 21,012 
Birimpn eae s2-. + 386; 4901: 318-719) oe ere he Be 298,000} 5,550) 684,420} 24, 269 
pisivels DStens 28 cos |isvetee ew ocheeen deces Sead ae eS 892,392} 130,119] 892,392] 130,119 
BROS eg se as aera d| SS Sees el Se poe shee SEs Secale sa eees 206 13 206) 13 
Cod tongues..........-- 30; O00 27080 Sc eae b ck osele: 7, 400 370 37,400} 2,460 
Welale oll 222.!4--...-- pHa Ue lab Oy | Ee st AB SS See iy  ee 2,635,125] 112, 851 
Whalebone.........-... 6, 0 F001 1 Ree [aan ieee BE SS 4, 200 
Other whale products..| 1,292,000)  24,390|..-.......]...-.-.--|secee.ccecfeecensee- 1, 292,000) 24,390 
SEES ee an eee a BS | ee eel |= eee 9,375] 4,120 9,375] 4,120 
Keptps 38. Ssesacses.t =: 450, 000 Thy] eee eae ae 5,000,000} 2,500} 5,450,000] 2, 691 
GuibenscA weeds ees 2-55. fs. 2 o> cose cbe oe caeetie|W cee e ee eel sees cede 6,799) 325 6, 799 325 
Totaless 98... 2.2 159, 053, 778|5, 320, 725|34, 692, 8631, 479, 021/93, 338, 703]2, 506, 702/287, 085, 344/9, 306, 448 


SumMarRy or Persons ENGAGED, CAPITAL INVESTED, AND VALUE OF PRODUCTS OF 
THE FISHERIES OF THE Paciric Coast STATES IN CERTAIN YEARS. 


Items and States. 1888 1892 1895 1899 1904 1908 1915 


——— «| —_ —————_ | — ——— | fe 


PERSONS ENGAGED. 


Washington............. 3,363 4,310 6,212 9,911 8, 829 4,954 14,645 
LA 2 See 3,619 4,332 6,323 5,643 5, 299 4,772 5,900 
@alifornial....:.........- 4,684 5, 403 4,770 3,974 5, 530 4,129 8,452 
Wotalie.s2) 422.333 11,666| 14,045| 17,305| 19,528| 19,658| 13,855 28,997 
CAPITAL INVESTED. 
Washington............. $1, 261,078 |$1, 593, 567 |$2,024, 469 |$6, 601, 243 |$5, 319, 201 |$3, 442,000 |$14, 129, 553 
5 Legal peeing 1,859, 299 | 2,272,351 | 2,637, 412 | 3,497,643 | 3,756,692 | 1,367,000 | 4,064,151 
California..-..-.........- 2,081,950 | 2,526,746 | 2,612,298 | 2,774,493 | 37764,056 | 1/659,000 | 5,824; 263 
Ly eee 5,202,327 | 6,392,664 | 7,274,179 |12, 873,379 [12,839,949 | 6,468,000 | 24,017,967 
VALUE OF PRODUCTS, 
Washington............. 810,326 | 931,568 | 1,402, 433 | 2,871,438 | 2,972,633 | 3,513,000 | 5,320,725 
i ee 733,867 | 872,405 | 1,284,136 | 855,750 | 1,185,092 | 1,356,000 | 1,4797021 
California................ 2,465,317 | 3,022,991 | 1,786,479 | 2,551,451 | 2)523;141 | 139702000 | 27506,702 


Wotatets <5... se 4,009,510 | 4,826,964 | 4,473,048 | 6,278,639 | 6,680,866 | 6,839,000 | 9,306, 448 
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Quantity AND VALUE oF Various FisHERY PRropucts PREPARED, EXCLUSIVE OF 
CANNING, IN THE Paciric Coast States In 1915. 


Method and products. 


‘Barracndas>.g24....-ue 
Dolly Varden trout... 
Finnan Haddie. ...... 


Horse mackerel. ....-- 
“Lingcod”’ 5 
Mackerelugoe. <1. aes 
ROC =... Weece< sem aee 


Oregon. 


California. 


Pounds. | Value. 


Total. 


Pounds. Value. 
1,200,000 | $51,000 


Washington. 
Pounds Value. 
150 $12 
6,577 345 
390 50 
280 15 
2,551,537 | . 122,052 
1, 887,645 28, 705 
250 15 


8, 812, 127 


371, 854 


130,052 
2; 060 


2, 821,027 
4°00 


2, 874,627 |388,945 


645, 348 | 36,426 


Pounds. 
1,200,000 


150 
6,577 
390 


1,866,300 | 192, 470 


245,000 | 26,950 


1, 208, 800 
83, 000 
1, 291, 800 
PICKLED. 
Salmon="Chinook:.---|k-------eee 
SALTED. 
Albacore (or tuna)....!.----..---- 
BATFACUOE oes \ceu e oe ee eee 
BONO cao becck seer 
Pap Wte tect aen ee ccs: 57, 100 
1s iGind itl eee ee 47, 000 
VEWASDE cceccesies esos 
CRIMP COU, a aanice oe pee 1,000 
Mackerel. <2 53 3.5205. 
ROG PASS. se nenoes oe : 
Sapletishy...ccaccnscee 212,300 
Salmon: 
TL oes oe 1, 600 
Humpback. ...... 10,000 
Bilvers=. so. -| 1, 444, 800 


————— | Ch!  CUrer 
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QUANTITY AND VALUE oF VARIOUS FisHERY PRopucTs PREPARED, EXCLUSIVE OF 
CANNING, IN THE Paciric Coast States IN 1915—Continued. 


SS EEllSESSEOQ™Q™Q™EL"L]lSESESESESESS 


Method and products. Washington. Oregon. California. Total. 
SMOKED. 
Pounds. | Value. | Pounds.| Value.| Pounds. | Value. | Pounds. | Value. 
PRUFACOLO (GIy UUNA) © =). = |e doen oe @-'= |beremteetaretste] were ceratareraral| Maleate oe 7, 600 $858 7, 600 $858 
be 50, 000 RTO) eon ino achc | BeScrine Spee) Seeman ae 50, 000 5,000 
Halibut. . 97, 050 Pe een Fee 10,000 | 1,500} 107,050] 10,835 
Herring -. om 37, 800 De ied ole atetetetetnt | eiote ee 5, 000 300 42, 800 1,775 
ae Oss eee eee 279, 850 PARLE | SAR oGe She) Seagerse 2,000 45 281, 850 26, 208 
almon: 
Chinook. .......-. 1,525,520 | 147,793 1,075 | $134 10,000 | 1,500 | 1,536,595 | 149, 427 
Con ee 65, 5¢0 HO BOERS oe 7 Se, eae ae (Fs, ts 65, 560 3, 288 
Silvers. is. -c.s.2- 2’ 200 218 500 GB ec cct ress clecetchee- 2; 700 268 
DUG POON... csececlece~ 230 BOO eden maet ats aise sale aan cte ioe Wein erin ria\ate 230 29 
otal ee a: 2,058,210 | 193,301 1,575 184 34,600 | 4,203 | 2,094,385 | 197,688 
MISCELLANEOUS. 

Shrimp meat.........- 133, 689 Be 8 7 oeelean sac] NOSE Sasa COSsesoEccs Socdearios 133, 689 38, 303 
Fertilizer.............- 3,854,000 | 77,560} 400,000 | 7,600| 850,000 | 15,305 | 5,104,000 | 100, 465 
Poultry food.........- 494: 000 | - £40370 |.t2ecaspa|-sd.secs 1,140,000 | 28; 200 | 1,564,000 | 38,570 
| Se 5 a ae SBOrE21- ||; «36, 200]. 7.sebaee. [ioe Beenlie. -)-so8 Aen... lend 6400}121 | 36, 200 
ce oe 1,284,338 | 50,555 | 225,000] 9,000| 491,752 | 19,548 |e2,001,090 | 79, 103 
Ground clamshells....- 300, 000 Pe 1d BER eel Berner eeaceeeriay eee ais 300, 000 500 
MGtATA SSeS eS 6,396, 148 | 214,488 | 625,000 } 16,€00 | 2,481,752 | 63,053 | 9,502,900 | 294, 141 
Grand total. .. . .|20,332, 085 |1,018, 248 |4, 155, 750 |442, 757 |10, 851,634 | 420,814 |35,339, 469 |1, 881,819 


ee SS ia poultry food, glue, and oil shown in the above table were prepared from fish and 
sh offal. 

b 41,038 gallons. 

¢ 266,812 gallons. 


SALMON Pack oF THE Paciric Coast STATES IN 1915. 


Items. Washington. Oregon. California. Total. 


Number. Value. |Number. Value. |Number.| Value. | Numbcr.| Value. 


Canneries¢@..........-- 59 |$5, 187, 297 28 |$1, 088, 358 5 |$289, 361 a 92 |$6, 565, 016 
Gkshicapital: e222... |k ee 886-800" |:. ee 330"809) [2.2 shee 55“G00U| cee ese 781, 109 
Persons engaged....... UY il eae ees OAS 5 ssi Fomecee HU ee eae {O00 Sees caer e 
TV GRW O21 Gea eRenenpe| LER ammneE de1O9" S67" | seen BEQH{OD! eu cee: Cale rs Seep 1, 660, 901 
PRODUCTS.5 
Blueback or sock-eye 
see Aes cases ..| 91,720 932,394 4,510 BOLD Mee aa ord late vee sie 96, 230 957,309 
Chinook.......-do....] 178,464 | 1,400,220 | 292, 765 | 2,246,565 | 19,508 | 109,391 | 490,737 | 3,756,176 
Binmecss.assee do....| 450,409 | 1,219,061 | 40,728] 104,698 ].........|....-.... 491, 137 | 1,323,759 
Serre Pawkoes dare | 800/578"), 172; 005" |e otas cae -|eeesagee ss) fose oss fseceo ses 590,378 | 1,772,565 
Bivens -an2acces do....} 206,508 | 1,036,859 | 53,405 | 258,038] 3,578 | 16,391 | 263,491 | 1,311,288 
Steelhead trout 
ee Semaena= -cases ..| 10,270 64,860 | 18,783 PZ OOO) 2. ioc. Salas cd oes caf) 4 29, O58 177, 460 
Motallnasececce. 1,527,749 | 6,425,959 | 410,191 | 2,746,816 | 23,086 | 125,782 |1, 961,026 | 9, 298, 557 


a 26 of these firms were also engaged in other branches of the canning or packing trade, with 6 of whom 
salmon canning was merely incidental. 
+ All products represent 48 pounds to the case. 
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CoMPARATIVE SUMMARY, BY STATES, OF THE NUMBER OF CASES Of SALMON CANNED 
IN THE Pacific Coast STATES IN CERTAIN YEARS. 


Hump- ae Steelhead 
States. Blueback.| Chinook. | Chum. inc. Silver eri Total. 

1892—Washington....... 19,441 | 134,253 29,4144). ba 28, 708 26, 945 238, 758 
Oregonis-2. 522222 51, 106 25 (ic: A Seen (emer oon 60, 293 45, 403 394, 486 
Califomiacs... -2.55|ssseebe eee 14 B84, | sctcaossnweleeteseeseane g AGES" tl [ae rare ae 15, 884 

Totale es... Vas 386, 271 20-411| 2 eee eae 90, 551 72,348 649, 128 
1893—Washington ; 129, 078 23, 480 17,530 31, 707 25, 663 282, 695 
Oregon....2--2---2: : 176, 024 923) '| 2 eee 62,913 39, 563 310, 804 
Caliiomia2>: 5-2 s2]- 2c eeaee 26; 456 Nace nec cnns 1 -eseeeee see 500} 2 5 <sie asp ene 26, 936 

Teta scapes 331, 538 32,710 17,530 95,120 65, 226 620, 435 
1894—Washington 156,549 |  33,952|  9,049| 32,118] 23,209] 308,504 
Oregon s2.25s2hc5: 216,507 3162s) ssacceccass 100, 087 38, 829 384, 108 
California. 502658 5c". eee eee 31,668 |. coe acon | eee B00! | hs seeeeee 32, 163 

Motals. sis. 2S 404,719 37,114 9,049 | 132,705 62, 038 724, 865 
1895—Washington....... 157, 187 48, 686 23,633 | 81,957 18, 985 400, 752 
Oregon...... 316, 284 O7027 | tae eee 138, 981 30, 693 525, 839 
@alifomyia 2: o:7 pala eee 28, G35 Nes. 5552 2c | cac ees ae ote SOON teens 29,035 
Totaloscecrssece 502, 106 75, 713 23,633 221,338 49,678 955, 626 
1899—Washington 95, 147 42,656 | 252,733 | 145,139 2,258 | 1,041,883 
Oregon'=- 08. 22252: 19,665 | 214, 821 18345 |s220n6 2Ae 78, 730 9, 736 341, 297 
Calitormin.2 ... 22. 420 sees 54,180) |= ase ceos nec} > denne sanes|eeeee ce sente| taee amen 34,180 

Potala’ fates 523,615 | 344,148 61,001 | 252,733] 223, 869 11,994 | 1,417,360 
1904—Washington....... 112,911 | 140,695 ApS Kas 168, 069 3,050 518, 990 
recone ee ee 9,264] 223,646 si iF | Reece ee 65, 557 6, 818 320, 435 
Galitormig: o-oo. 3 22) asses ase 1, 807 Vac soc ccane e|sscsees cocalecece coneeulsemese eee 17, 807 
otal... 220k 122,175 | 382,148] 109,415 |........... 233, 626 9, 868 857, 232 

1908-—=W ashinston q-a/005alisnncaviewsadloasoescauerd| seeemenuese teem ance mentee ee Cee 460, 229 
Oreranes 5.2 tec -|pncencnceanlsecbecesseclessecarm tee spats sha penne aerial pee a eeneeeae 340, 396 
California. «2.5 02] sete eee Sie] cobs wee con eet ese eed] = tone scene eee ae ese eee eee 3,938 
Tae oor rae ya ahecen cl obese cose onlt eceeeen nec ere saeceed Cee eee eee eens 804, 563 
1915—Washington......- 91,720 | 178,464] 450,409 | 590,378} 206,508 10,270 | 1,527,749 
Qreren......<.la 4,510 | 292,765 AO; 728 1 en ane 53, 405 18,783 410, 191 
California. 3.-.42..|---. <0 TEE ol gaa Jor Be a 3,578 |... oe 23, 086 
otal spear 96,230 | 490,737] 491,137] 590,378| 263,491 29,053 | 1,961,026 


YIELD OF THE FISHERIES OF THE PRINCIPAL RIVERS OF THE Paciric Coast STATES 


IN 1915. 
Species. Chetco River, Oreg, | Columbia rie Wash. and | Coquille River, Oreg. 
Pounds. Value. Pounds. Value. Pounds. Value. 
Carnrnsttce ss cacesacesaas | caeeehte cae a|oceesotes eas 250, 000 $4; 750" |j2< cs Sesserey-eeeaeeeee 
Salmon: 
dehgck: oc ecee sen lcaneseeecst| cc sest-e ccs 522, 274 25, 287 «)aicis dese sm aeloaetemetenee 
Chinegk? 9: aoe 30, 560 $1, 833 29, 620, 791 1, 454, 873 207, 138 $5, 467 
ree 1 Sens AS are eae 2, 274, 082 18,958 1......<t.2 = eee 
HHOMmp pack. 2 cep se aan lease Bea |Um oie8 cn ee oe 147, 924 1, S45). 2.2 See eee eee 
Silvers. .5 4c echecacs 12, 270 306 4,372, 439 92,170 330, 046 5, 049 
Steelhead .........---- 3 10 3, 795, 452 122, 135 12, 620 398 
Shadi Breshie so). cases eieeeee ees) aeise ses ~s me 580, 985 5,947) |2-220c5-2 sl oee eee 
Biniditttse cc 12.455 be eo boa ot 1, 625, 605 6, 748 |). te ee ee 
Sturpeon - 2-5-2224 2sene| sen eee eee |e eee ses es 133, 273 6,798.\522. 02. coe aan eee 
Si PaOn CAVIAT >.< 8 sono ane eee eee ee ae mee 300 (il Pa See | ee 8 
MOMCOE yo so. 52 ceNceeseel eee eee asses 22 <= 22, 500 LL) Ee aS a ees +f 
Oe fits] Ree eS aati 9 et 5 Re oe ae 183, 720 20, 747 |_.-.- sap eee Baio 2 oC 
Motalescs- 5 tec. nee 43, 130 2,149 | 43,529,345 1, 756, 228 549, 804 10, 914 


aThis does not include 66,000 pounds of chinook salmon, valued at $3,330; 38,093 pounds of chum sal- 
mon, valued at $190; and 12,330 pounds ofsilver salmon, valued at $370, taken in the Columbia River by 
California fishermen. 
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YIELD OF THE FISHERIES OF THE PRINCIPAL RIVERS OF THE Pactiric Coast STATES 


IN 1915—Continued. 


4 A . Klamath River, | Necanicum River,| Nehalem River 

Species Eel River, Calif. Calif. : Oreg. ; Oreg. : 

Salmon: Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 
GeinoOk= 2 a4. 2 447,306 | $17,886 |. 643,000 | $14, 467 |..........|........- 371,024 | $9, 212 
3) Tribe We = ROO Sa AN a a ete OE As ORE by ek Sn is ek ee Se ne 3, 220 $45 | 176,330 883 
STi ee ee 71,972 | 2,846 | 174,846] 3,497] 42,058 850 | 322,632 | 6,453 
Steelhead. ...........- STE hy (deat 4 ay PRL ea ee mre belle an eeaeicaes 23, 644 945 
Beureeontes: Soo shecc 255-2 8,010 PI Pease ee setae Se hal] = Sis ere] Seer ea note Sens ere a See 
Mitel S35. Cu eles: 558, 893 | 22, 246 | 817,846 | 17,964 | 45,278 895 | 893,630 | 17,493 

“ Nestucca River, |p Ri O Sacramento River, San Joaquin 
Species. Oreg. SEALERS SB Se ae Calif. River, Calif, 

Pounds.| Value.| Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 
Eipetehae Neha en ole Ria ea reas ; 95,529 | $1,412] 63,286] $1,474 
(oo SEO 2 = aN 8 week Se eA Oe oer 188, 267 7,961 | 328,787] 16,388 
Hardhead 68,749 | 3,476 4, 674 146 
Pike, Sacramento 10, 924 320 4, 960 129 

Salmon: 
Chinook ee oo5.: oe. os 161,901 | $4,047 | 1,081,457 | $65,001 | 3,382,370 | 185,231 | 200,409] 10,390 
Bilgort’ obsess eae 174,268 | 3,485 iM ep eye Lhe ed Mk Ren) Reena seeds Deed Poh 
Steelheadic. 2 ec-s- =: 16, 890 ih tin) Bae Se BE ar ol eee oe Sameer here mince Br mecicse 
had: 

SSPE De: Sd Seen a) Me Rie iy eee (Seeae, Seat aM menermctied 4,681,710 | 50,756 | 561,820 7,172 
SIE TESEET e e ipa) (ES APS fs (Me teas eel Pas 2 et aie | Payds aete 10, 000 pO) Ree oe oy oe 
TP aioe sh BOS SULA By 2 pales Zon le ae eel (eine fe HR a 9, 135 872 | 17,898| 1,619 

(Sa Sikes cei al it Se) a ies Le Se | 15, 550 329 1, 466 55 
SURED [ete aisige fd ah US ik RS Os Sia es | dae eee eee ge 1,271,102 | 104,432] 69,646] 5,898 
PMP OOn ee sam cess ote Sate ees loss ackicis [acme tcmer 2|cineaem a ce 8, 855 732 59 5 
Rabe ROM TORRE re sek nas \Ee donc eas|sorin aeons chia- nee lessees J. 1, 253 697 22 11 
SUI abe oh ae SP eS PER EE a Ee Ate cata) oth ae 689 16 1,375 70 
BT IOS eee te eee See] sbomocine el cea tee eo ie tna cee eiceske mere orci teetick Pate ae weet 22 4 
Potala. ates SRS 353,059 | 8,207 | 1,133,331 | 66,298 | 9,744,133 ) 356,359 | 1,254,424! 43,361 

. Siletz River Siuslaw River Smith River Snake River 

Species. Oreg. ” Oreg. Calif.” Wash. ” 

Salmon: Pounds. | Value. | Pounds. | Value. | Pounds. | Value. cous. Value. 

SSRIS ee tes aes ee eck [ae eee olen a cacone| Gooattees elves odes & 4, 6 $355 
167,064 | $8,197] 33,180 $829 | “61,420 | $1,535 | 48,088 | 3,757 
36, 720 TOS ee eis int nia aoc FSO alice acts ce 984 79 
106, 670 1,612 83, 306 1, 670 15, 552 233 5, 448 398 
RCSA EE SESS GSS) Meee 1, 040 Ss Bee peel Nie re 85, 848 6, 781 
PRET BN rest ene eho an | AUS c PML eects Meus CLE | hoy oe | eS 1,300 98 
Total..........-.----] 310,454] 9,994] 117,526| 2,530| 76,972| 1,768] 146,260] 11,468 
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YIELD OF THE FISHERIES OF THE PRINCIPAL RIVERS OF THE Paciric Coast Sratses 
IN 1915—Continued. 


Snohomish River, 


Species. Wash Umpqua River, Oreg. Total. 
Pounds. Value. Pounds, Value. Pounds, Value. 
Carpet. £ etic: cased | ere as ce] eee ee lt ee ee 408, 815 $7, 636 
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CoMPARATIVE STATEMENT OF THE CatcH or INTRODUCED FISHES IN THE PACIFIC 
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WASHINGTON. 


Species. 1899 1904 1908 1915 
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@ The statistics for 1908 in this table are from data published by the Bureau of the Census. 
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FISHERIES OF WASHINGTON. 


The fisheries of Washington in 1915 were more extensive than 
those of Oregon and California combined. The number of persons 
employed was 14,645, of whom 3,655 were on vessels fishing, 380 on 
vessels transporting fishery products, 5,481 in the shore or boat 
fisheries, and 5,129 on shore in canneries and other fishery industries. 

The investment amounted to $14,129,553, which includes 472 
fishing vessels valued at $2,194,660, with a net tonnage of 11,363 
tons, and outfits valued at $578,825; 140 transporting vessels, 
valued at $689,248, with a net tonnage of 2,213 tons, and outfits 
valued at $68,895; 299 scows, valued at $142,660, with a net ton- 
nage of 7,258 tons; 1,567 gasoline boats, valued at $645,480; 2,581 
sail and other boats, valued at $96,515; fishing apparatus employed 
on vessels to the value of $308,485; fishing apparatus employed on 
boats to the value of $1,475,186; shore and accessory property 
valued at $7,386,599; and cash capital amounting to $543,000. 

The products amounted to 159,053,778 pounds, valued at 
$5,320,725, credited to the different districts as follows: Puget 
Sound, 84,204,558 pounds, valued at $2,095,547; Columbia River 
and tributaries, 15,796,175 pounds, valued at $496,339; Grays 
Harbor, 5,159,682 pounds, valued at $154,505; Willapa Harbor, 
2,800,074 pounds, valued at $178,557; and the Pacific Ocean and 
other waters, 51,209,557 pounds, valued at $2,405,155. The catch of 
salmon, including steelhead, amounted to 91,130,492 pounds, valued 
at $2,330,474; halibut, 40,590,705 pounds, valued at $2,041,279; cod, 
5,520,309 pounds, valued at $181,355; grayfish, 7,093,996 pounds, 
valued at $15,959; smelts, 2,158,371 pounds, valued at $25,333; 
crabs, 1,734,410 pounds, valued at $54,526; and oysters, eastern and 
native, 740,215 pounds, or 105,745 bushels, valued at $398,945. 
The whale products included whale oil, 2,635,125 pounds, valued at 
$112,851; whalebone, 6,000 pounds, valued at $4,200; and other 
products amounting to 1,292,000 pounds, valued at $24,390. 

Compared with the returns for 1904, there was an increase of 65.87 
per cent in the number of Cees employed, 165.63 per cent in the 
amount of capital invested, and of 78.80 per cent in the quantity 
and 78.99 per cent in the value of the products. The products also 
show an increase of 58.33 per cent in the quantity and 51.45 per cent 
in the value over those in the returns for 1908, published by the 
Bureau of the Census. 

For statistics as to the number of persons employed, amount of 
capital invested, and the quantity and value of the products of the 
fisheries of Washington in 1915, see table, page 51. Statistics as 
to the approximate catch of certain fishery products of Washington 
by districts in 1915 are contained in the following table: 
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FISHERIES BY COUNTIES. 


In 1915 commercial fishing was prosecuted in 25 counties in Wash- 
ington. These include counties bordering on Puget Sound, the Pacific 
Ocean, and the Columbia River and tributaries. This report shows 
salmon, including steelhead trout, taken commercially as far from the 
coast as in the Snake River opposite Lewiston, Idaho. No commer- 
cial fishing, however, is followed from the latter State, as its laws 
discourage all but hook-and-line fishing. Practically the entire catch 
of the Snake River is made with seines and consists mainly of steel- 
head trout and chinook salmon; a few blueback, chum, and silver 
salmon, and sturgeon are also taken. 

King County.—This county supports the most valuable fisheries of 
the State, due mainly to the fact that Seattle is located within its 
boundaries. Most of the State’s salmon and halibut fleets are owned 
and operated from this city. Among other important fisheries 
centered here are the gill-net and troll fisheries. In 1915 the products 
of the fisheries of this county amounted to 54,993,930 pounds, with 
a value to the fishermen of $2,204,124. The two most important 
items of this total are 33,642,389 pounds of halibut, valued at 
$1,691,211, and 16,934,501 pounds of the various species of salmon, 
including steelhead trout, valued at $406,981. Salted cod amounting 
to 2,220,000 pounds, with a value of $73,980, is also an important 
item. ‘These fish are taken and salted in Alaskan waters and brought 
back to the State for repacbiag and shipment. 

Whatcom County.—The output of the fisheries of this county in 
1915 amounted to 20,546,494 pounds, having a value to the fisher- 
men of $493,887, consisting mainly of salmon. Most of these are 
taken with pound nets and gill nets in the shore fisheries and with 
purse seines in the vessel fisheries. This county, being very con- 
venient to the fishing grounds, has many of the largest salmon can- 
neries of the State. Bellingham and Blaine are the centers of the 
canning, as well as of the fishing, industry of the county. 

Skagit County.—The fisheries of this county ranked next in impor- 
tance to those of Whatcom County, the output amounting to 
14,693,537 pounds, valued at $427,988. This county is also con- 
venient to the salmon-fishing grounds, and owes its extensive fish- 
erles to that fact. With the exception of a few cases of salmon 
packed at La Conner, all of the county’s salmon pack was put up at 
Anacortes, where eight canneries were in operation in 1915. Exten- 
sive pound-net and purse-seine fisheries are also operated from here. 
La Conner supports valuable gill-net fisheries, the catch being taken 
to Anacortes. Included in the total output of the county are 
3,278,284 pounds of salted cod, valued at $106,954, taken in Alaskan 
waters by schooners owned at Anacortes. Samish, in this county, 
is the most northern point in the State at which oysters are taken. 
In 1915, 2,400 bushels of eastern oysters, worth $9,000, and 480 
bushels of native oysters, worth $1,890, were marketed from private 
beds in Samish Bay. 

Pierce County.—F ishing is followed from many places in this county, 
but the most important fishing center in the county is Tacoma, 
where a large number of purse-seine vessels are owned and operated. 
Several halibut vessels also fish from this port. No salmon canning 
is done in this county, but large quantities of fish are handled at 
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Tacoma, either in a fresh, frozen, salted, or smoked condition. 
This county leads in the value of its shrimp fisheries, 201,332 pounds, 
having a value to the fishermen of $9,171, being credited to it in 1915. 
The meat of more than one-half of these shrimps is extracted by 
Tacoma dealers before selling. The total output of fishery products 
in the county was 15,861,531 pounds, valued at $408,964, as compared 
with 7,255,164 pounds, valued at $196,824, in 1904. 

Pacific County.—This county ranks fifth in the value of its fishery 
products. The salmon fisheries are the most important, but there 
are also several others deserving of mention. The total production 
in 1915 amounted to 8,701,774 pounds, with a value to the fishermen 
of $398,845, showing a decline since 1904 of 427,074 pounds and of 
$169,350 in value. The transplanting and raising of oysters from 
eastern seed is an important industry in this county. In 1915 
31,821 bushels were taken up and sold by the owners for $115,109. 
Native oysters to the amount of 1,412 bushels, valued at $4,830, 
were also sold, showing a great decline in production since 1904, 
when the last canvass by the Bureau was made. Among other 
items of interest were $34,400 worth of crabs and $18,710 worth of 
razor clams. The most valuable fisheries of the county are located 
at Chinook, near the mouth of the Columbia River, where pound 
nets are used almost exclusively. Bay Center is the center of the 
crab, and Nahcotta and vicinity of the razor clam, industry. 

Grays Harbor County.—The products of this county, formerly 
named Chehalis, in 1915 amounted to 9,793,354 pounds, valued at 
$317,158. The most important itemsof this total are whale products, 
valued at $134,441. Three steamers are sig ce in this industry 
from Bay City, Wash., where a. plant is located, to which the 
whales are brought for the manufacture of fertilizer and oil. This 
county differs from the four preceding counties in that the salmon 
fisheries hold second place instead of first. The most valuable 
razor-clam industry in the State is located in thiscounty. Practically 
all of these clams are utilized in canneries located within the county. 
Aberdeen is the most important fishing and canning center. 

Thurston County—Olympia is the only fishing locality of any 
importance in this county. In this town and vicinity is centered the 
native oyster industry of the State. Out of a total for the county of 
747,521 pounds of products, valued at $244,209, the oyster industry 
contributed 294,296 pounds, or 56,328 bushels, of native oysters, 
valued at $219,818, and 14,091 pounds, or 2,013 bushels, of eastern 
oysters, valued at $9,394. Seed oysters to the amount of 3,794 
pounds, or 542 bushels, with an estimated value of $813, are also 
shown. Shrimp, smelt, and clams are important items in the total 
output. 

Kitsap County.—The fisheries of this county in 1915 amounted to 
9,905,345 pounds, with a value to the fishermen of $235,980, as com- 
pared with 1,052,928 pounds, valued at $38,019, in 1904. One-half 
of the value in 1915 is credited to halibut taken by vessels owned at 
various localities in the county. The next most important is the 
salmon fishery, the output of which amounted to 4,905,529 pounds, 
valued at $97,081. Several vessels were engaged in taking herring, 
the total catch amounting to 1,335,049 pounds, valued at $6,035. 
These were sold mainly for halibut bait. The smelt fishery is of 
some importance, the catch amounting to 94,175 pounds, valued at 
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$3,381. Two clam canneries at Bangor utilize most of the clams 
taken on the western side of the county bordering on Hood Canal. 
Those taken on the eastern side are sold mostly in Seattle. There 
are a great many fishing localities in this county, but none of great 
importance. There were 65 fishing vessels in the county, which 
constituted an iniportant factor in its fisheries. 

Wahkiakum County.—The total output of this county amounted to 
3,808,288 pounds, valued at $142,308, showing a decline since 1904 
of 5,561,387 pounds in quantity and of $234,203 in value. The catch 
consisted almost entirely of salmon taken in the Columbia River. 
The gill-net fisheries are the most important, but the pound-net 
fisheries at Cathlamet and vicinity contribute about one-third of the 
total production of the county. That town has very important gill- 
net fisheries also and ranks as the most important fishing center on 
the Columbia River. Canneries at Altoona, Brookfield, Cathlamet, 
and Eaglecliff utilize large quantities of salmon. A considerable 
eens is also smoked at Altoona. A few shad are put up at the 

toona and Eaglecliff canneries. A very small number of cases of 
shad roe were also canned at Altoona. 

Snohomish County.—The fishery production of this county in 1915 
amounted to 3,253,395 pounds, valued at $78,860, showing an increase 
since 1904 of 1,566,830 pounds in quantity and of $42,554 in value. 
The catch consisted almost wholly of salmon. Everett is the import- 
ant fishing center of the county, and has a large fleet of salmon purse- 
seine vessels. The Sen fishery of this city is prosecuted in the 
Snohomish River as far up as Snohomish, but one man fishes his gill 
nets in the Gulf of Georgia. Four canneries at Everett utilized large 
quantities of salmon. A considerable number of chinook salmon 
were also kippered here. Many herrmg are frozen for use later as 
halibut bait. 

Clallam County.—This county has the Strait of Juan de Fuca as 
its northern, and the Pacific Ocean as its western, boundary. Its 
fisheries in 1915 amounted to 2,219,016 pounds, valued at $56,011, of 
which 2,090,829 pounds, valued at $50,876, were salmon. Besides 
the latter, some halibut, rockfishes, clams, and crabs were taken. 
Neah Bay and Port Angeles are the leading fishing centers of the 
county. ‘Trolling for salmon is extensively followed at both places, 
mainly in the Pacific Ocean off Neah Bay. The catch is handled by a 
cannery at Neah Bay and buyers representing wholesale firms at 
Seattle and Tacoma. A cannery at Mora, on the Pacific coast, 
utilized the salmon caught in that neighborhood. This firm went 
out of business in 1916. One firm at Port Williams canned both 
salmon and clams, most of the latter being taken in Hood Canal. 
A few men at Dungeness follow crabbing for several months of the 
year. The returns for all of the fisheries in 1915 show an increase of 
221,661 pounds m quantity and $6,397 in value since 1904. 

San Juan County.—This county is conveniently located near the 
salmon-fishing grounds of Puget Sound, but the population seems to 
favor farming more than fishing. A fleet of 13 vessels, however, is 
an important factor in the fishing industry of the county. Friday 
Harbor, with a population of 400, is the only important fishing town 
in the county and is more important through its salmon canning than 
through its fisheries. Besides the two canneries here, there are also 
two at Richardson, one at Shaw Island, and one at Deer Harbor. In 
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1915 asmall plant at Port Stanley was engaged in making potash and 
fertilizer from kelp. The total fishery output of this county in 1915 
amounted to 3,025,282 pounds, valued at $40,043, as compared with 
3,180,326 pounds, valued at $103,899, in 1904. This shows a decrease 
of 155,044 pounds, and a proportionately greater decrease of $63,856 
in value, which occurred mainly in bluebacks and chinooks. 

Mason County.—This county ranks third in the State in the value 
of its oyster fisheries, being exceeded only by Pacific and Thurston 
Counties. In 1915 the total catch of oysters amounted to 7,512 
bushels, valued at $26,815. Of these, 5,522 bushels, valued at 
$22,035, were native oysters; 750 bushels, valued at $2,250, were 
eastern oysters; and 1,240 bushels, with an estimated value of $2,530, 
were seed oysters. It is contrary to law to sell seed oysters, and they 
are taken up and used solely by oyster planters on their private beds. 
The clam industry is also of considerable importance, 8,000 bushels, 
with a value of $4,111, being marketed in 1915. Shelton is the center 
of the county’s fishery industries. The total output of Mason County 
in 1915 amounted to 293,304 pounds, with a value to the fishermen of 
$36,104, showing a decline since 1904 of 1,875,420 pounds and of 
$34,017, accounted for mainly through the decline of the native 
oyster industry, which was affected by a freeze occurring during the 
1915 season. The catch of salmon was also smaller in 1915 than in 
1904. 

Island County.—The fisheries of this county are not important as 
compared with those counties already mentioned, the total production 
in 1915 amounting to 1,856,919 pounds, valued at $19,611, as com- 
pared with 5,489,089 pounds, valued at $125,486, in 1904. The 
decline is mostly in the salmon fisheries. As in San Juan County, the 
population includes more farmers than fishermen. In 1915 there was 
a fleet of only three fishing vessels, notwithstanding its proximity to 
the prolific salmon-fishing grounds of Puget Sound. Besides salmon, 
the important fisheries are the crab, smelt, and grayfish. The catch 
of grayfish was more than one-half of the total catch of the county, 
but the value was less than one-seventh. During that year they 
were used entirely for fertilizer and oil. There are no canneries and 
no fishing centers of importance in the county. 

Jefferson County.—Out of a total output of 3,919,316 pounds, valued 
at $74,197, 2,572,837 pounds, valued at $53,785, are credited to the 
pound-net fishery operated from Port Townsend. Two large salmon 
canneries are located at Port Townsend, and also a plant utilizing 
large quantities of grayfish in the preparation of fertilizer, poultry 
food, and oil. Hard clams and eastern oysters from private beds 
are among the products of this county. The returns for 1915 show 
an increased production over 1904 of 2,148,100 pounds and of 
$43,425. | 

Cowlitz County.—This county depends for its fish supply upon the 
Columbia River, which forms part of its western and southern 
boundaries; but the Cowlitz River, one of its tributaries, peice 3 
through the county from north to south, also furnishes considerable 
quantities. In 1915, 1,609,500 pounds of eulachon, or candlefish 
tabulated as smelt, valued at $6,500, were taken from one of the small 
tributaries of the Cowlitz River. These fish are taken in the vicinity 
of Kelso during January, February, and March. Such large quan- 
tities are secured within so short a period of time that it is cult 
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to dispose of them at a profitable price, the latter ranging from $5 
at the beginning to as low as 10 cents per box, holding 50 pounds, 
at the height of the season. Carrollton and Kalama are the most 
important fishing localities in the county, both of them supporting 
profitable pound-net fisheries. Gill netting and seining are also 
followed to some extent. Aside from 300,000 pounds of salmon 
frozen at Kalama, most of the catch was handled fresh by two firms 
at Kalama and Kelso. The total output of the county in 1915 
was 3,935,756 pounds, valued at $73,643, as compared with 1,514,562 
pounds, valued at $35,864, in 1904. 

Clarke County.—The total yield of the fisheries of this county in 
1915 was 1,016,122 pounds, valued at $44,584. The salmon fisheries 
are the most important in the county, though $4,000 worth of carp, 
taken from sloughs formed by overflow water from the Columbia 
River, forms an important item. These fish are shipped mainly 
to Seattle and Portland, and some are sent as far east as Butte, 
Mont. Vancouver is the most important fishing locality in the 
county. 

Leurs County.—The fisheries of this county are unimportant, 
amounting in 1915 to 11,571 pounds, valued at $542, consisting of 
salmon taken mostly in the Chehalis and Cowlitz Rivers. No fisheries 
were shown for this county in 1904. 

Skamania and Klickitat Counties.—These counties, situated on 
the upper Columbia River, represent the upper limit of fishing on 
that river. In fact, no commercial fishing of importance is done on 
the Washington side above Grand Dalles, in Klickitat County. 
Aside from a few sturgeon taken on set lines, the catch of Skamania 
County consisted entirely of salmon. The catch of Klickitat County 
consisted also of salmon which were taken both in gill nets and 
pound nets, the catch in the latter predominating. The catch of 
the two counties in 1915 combined was 325,055 pounds, valued at 
$12,249, showing a loss since 1904 of 674,032 pounds and $16,591. 

Franklin, Columbia, Garfield, Whitman, and Asotin Counties.— 
These counties are all situated on the Snake River, and the catch 
credited to them represents the total output of that river. Aside 
from the use of a few set lines for sturgeon and gill nets for salmon, 
the seine is the only form of apparatus used on the river. A few 
bluebacks are taken, but the greater part of the catch consists of 
chinook, silver, and steelhead. The uppermost point on the river, 
where commercial fishing is followed, is just above Clarkston, Wash.., 
or Lewiston, Idaho. The most important catches of the river are 
made at this point. The fishing is followed in February and March, 
and again in August, September, and October. Except for some 
shipped to Spokane and near-by towns, the catch is sold locally. 
The total output of the five counties in 1915 amounted to 146,268 
pounds, valued at $11,468. 
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PRODUCTS BY APPARATUS. 


The following are the different forms of apparatus used in the 
fisheries of Washington, in the order of their importance, based on 
the value of their catch. The kinds of apparatus, such as dredges, 
tongs, etc., used in taking oysters, clams, and mussels are so varied 
that they are not given any particular ranking on the basis of catch. 

LIines.—Lines are used both in the vessel and shore fisheries, but 
their importance is due mainly to their use in the halibut vessel 
fisheries. The total catch of all species by lines in 1915 amounted 
to 58,923,651 pounds, with a value to the fishermen of $2,446,323. 
Of this amount, halibut contributed 40,590,705 pounds, valued at 
$2,041,279. The total catch by lines in 1904 amounted to only 
15,897,155 pounds, valued at $458,375. 

Trolling.—Trolling has in recent years become one of the important 
fisheries of Washington. It is followed in Neah Bay, Strait of Juan 
de Fuca, and in the Pacific Ocean off the village of Neah Bay, and 
more recently a very large number of boats have been trolling off 
the mouth of the Columbia River. With the exception of fishermen 
from a few towns in Pacific County, however, the latter fishery was 
of no great importancein 1915. In 1916, while no statistics are avail- 
able, it was reliably reported that as many as 1,500 boats from Wash- 
ington and Oregon were engaged in trolling off the Columbia River; 
some of these were sport fishermen, but the greater proportion were 
engaged in commercial fishing. Some of the boats were from as far 
up the river as Vancouver. Many of the gill-net fishermen laid aside 
their nets to troll. 

In 1915 nearly 500 boats were engaged at times in trolling in the 
vicinity of Neah Bay. As in halibut fishing, it is followed on banks, 
very little being done in deep water. The boats alternate between 
fishing in Neah Bay and in the ocean, according to the run of fish. 
If the weather is favorable and fishing good, a boat may remain out 
in the ocean, but this condition is said to have been reversed in 1916. 
The greatest distance resorted to by trollers is off Swiftsure Light- 
ship, 15 miles WNW. from Tatoosh Island. More trolling was done 
on this than on any other ocean bank in 1915. 

The season for trolling is usually from June 15 to September 15, 
and often continues until the last of October or later; but the fall 
gales usually put an end to the fishing, as the boats are too small 
to weather heavy seas. 

The catch consists almost entirely of chinook and silver salmon. 
The former species usually predominates, but in 1915 silver salmon | 
were much more plentiful. Im 1915 probably three-fifths of the catch 
was sold to a nearby cannery and the remainder to buyers repre- 
senting wholesale dealers in Seattle and a few in Tacoma. The fish 
are delivered to the canneries by means of “tenders.’”’ The tenders 
are gasoline boats, each of which tows a large scow. The gasoline 
boat loads first and makes the trip to the cannery while the scow 
is being loaded. The scow is usually anchored in Neah Bay. The 
fish are sold in the round by the fishermen. When sold to a nearby 
cannery the fish are not dressed until landed at the cannery; when 
sold to distant canneries they are dressed on the cannery scows as 
they are brought in. In 1916 a canning firm at Anacortes had a 
scow anchored in Neah Bay fitted up with an “iron chink,” or dress- 
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ing machine, which eviscerates and cuts off the head, fins, and tail 
of the fish. 

When fishing on the outside in the ocean fishermen leave the village 
of Neah Bay or vicinity at about 1 a. m. and reach the fishing grounds 
at4o’clock. The best trolling is supposed to be at daylight. Fishing 
is usually continued until dark; if intending to remain the boat is 
anchored on the bank overnight, and fishing is resumed the next 
morning and continued until noon of the following day, when a return 
is made to Neah Bay for the night. Another trip is made to the 
fishing grounds on the following morning. These return trips to 
Neah Bay are often necessitated by the failure of the tender to get 
out to the fishing grounds. 

The boats used for trolling are of gasoline power, and, with few 
exceptions, are less than 5 net tons in size and very seldom have more 
than one man aboard. A considerable number of rowboats, however, 
are also used in the fishery. It is a common occurrence for a gasoline 
boat to have two rowboats in tow while trolling, and occasionally as 
many as four may be under tow. When the two rowboats are being 
towed each will be off the quarter of the gas boat and about 200 feet 
behind it. In the case of four rowboats the second two boats are at 
a distance of about 600 feet behind the gasoline boat. The distance 
between the boats is so arranged that the lines will not interfere with 
each other. The common practice is for the owner of the rowboat to 
give one-third of his catch to the owner of the gas boat for being 
towed. It is said that rowboat fishing is often as successful as that 
from the gas boat. 

Gas boats usually have three lines fishing at a time—one from each 
quarter of the boat and the other attached to a pole 6 feet long, 
placed upright near the center of the boat and running off from the 
stern. The side lines are worked from outriggers 10 feet long, pro- 
jecting out from the side of the boat. No bait, but a spoon is always 
used. Until recent years two and sometimes three hooks were used, 
but now the common practice is to use only one hook. 

Pound nets.—Based upon the value of the catch, pound nets ranked 
second in importance among the forms of fishery apparatus used in 
Washingtonin 1915. The catch for that year amounted to 37,560,330 
pounds, valued at $991,115, an increase of 10,102,969 pounds and 
$130,818 since 1904. There were 444 pound nets, costing $1,100,103, 
operated in the State in 1915. Itis customary among the owners of 
pound nets in Washington to include in the value of the pound net 
the estimated value of the “‘stand,’’ or bottom, where the net is set, 
but that practice has not been followed in this report. It is no doubt 
true that in most cases considerable value does attach to the stand, 
which is proved by the fact that even though a pound net is not to 
be fished a license is nevertheless secured from the State simply to 
hold the stand, for which large sums have often been offered. Pound 
nets are quite generally used throughout the Puget Sound region and 
also in the Columbia River as far up as commercial fishing is followed. 
The nets used in the Puget Sound region aré much larger and more 
expensive than those used in the Columbia River and are commonly 
owned by corporations, while those in the latter stream are owned 
mestly by individuals. The name “trap” is always used for pound 
nets in this region. 


Wa~. 
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Pound nets used in Washington waters are similar in principle to 
those used on the Atlantic coast, consisting of a leader, one and very 
often two hearts, a large followed by a small one, and a tunnel lead- 
ing into the pot. In addition, however, what is known as a “‘spiller”’ 
is attached to the side of the pot. A tunnel leads from the pot into 
the spiller, the fish being removed from the latter, the same as from 
the pot, where there is no spiller. As a rule in Puget Sound wire is 
commonly used for the leaders and hearts and cotton twine for the 
pot and spiller. Occasionally wire is also used for the pot, but never 
in the spiller, as it could not then be fished. Wire has come into use 
within recent years. It is fastened to the top of the stakes by the 
use of boards. In addition to the two hearts some pound nets have 
what are termed “‘jiggers’’ attached to the inside of the first or large 
heart. These are in reality equivalent to another and larger heart. 
The netting of the pot very seldom extends to the bottom, as this 
would mean an unnecessary expenditure, but instead an “apron”’ of 
netting leading up from the heart to the bottom of the pot is used to 
lead the fish into the pot. Some pound nets are set to fish only one 
side,.the location rendering the other side useless for fishing. 

The pound nets in Willapa Harbor are quite small as compared 
with those in Puget Sound. The leaders are usually 100 feet or less 
in length, and only one heart is used. A wing is used from one side 


of the heart to draw the fish into it. In order to use all available 


space, the tunnel from the heart to the pot opens out from the side 
instead of the end of the heart. The tunnel is about 3 feet wide at 
the large end and narrows down to 18 inchesat the small end. The 
tunnel from the pot to the spiller is still smaller; but even as small 
as these entrances are, it is said that seals sometimes succeed in getting 
into the pot and sometimes even into the spiller. All parts of these 


_ nets are made of twine. 


Pound nets, as previously stated, are fished in the Columbia River 
on the Washington side as far up as commercial fishing is followed; 
but more are set off Chinook than from all other pomts on the river 
combined. The total number operated in 1915 in the vicinity of that 
town was 118, having a value of $97,700. These nets, as the value 
indicates, are much smaller than those used in Puget Sound and are 
set in water from 15 to 25 feet deep. The leaders range in length 
from 100 to 900 feet. One heart only is used; this has an average 
length of from 30 to 35 feet and a width of 40 feet. The pots range 
in size from 32 to 36 feet square and the spiller from 16 to 24 


. feet square. The entire netis made of twine, no wire, as in Puget 


- 


Sound, being used. In places where the current is very strong, 
the entrance from the heart to the pot is similar to those of nets 
in Willapa Harbor; that is, from the side of the heart. In this 
case the pot and spiller are upstream from the heart. 

The pound nets used farther up the Columbia River at Kalama 
are like those below, except that they have no spiller, the catch 
being taken direct from the pot. The leaders vary in length from 
150 to 600 feet, and the pots are usually about 24 feet square. 

The pound-net season on the Columbia River is from May 1 to 
August 25, and from September 10 to March 1, but only a few con- 
tinue fishing after the first of December. During the sprmg and sum- 
mer season, fishing is prohibited from 6 p. m. on Saturdays to 6 p. m. 
on Sundays. The pound-net stakes are allowed to remain down 
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during the entire year below Altoona, while above that town the 
Government requires that the stakes be removed after fishing ceases, 
except during the interval between the summer and fall fishing. 

The nets are often set on sand bars, and the pots, im many cases, 
are out of water at extreme low tide. 

Seines.—The total catch with seines in Washington in 1915 
amounted to 39,332,569 pounds, having a value to the fishermen 
of $734,154, as compared with 19,814,215 pounds, valued at $427,- 
896, taken in 1904. The seine catch now ranks third in value among 
the different forms of apparatus. In 1904 the entire catch was 
made in the shore fisheries, while in 1915 nearly 90 per cent of the 
catch was made by vessels of 5 tons and over. Haul seines are used 
mostly in the shore fisheries, while with few exceptions purse seines 
are used on vessels; this illustrates the advance made in this fishery. 
Purse seines are used chiefly in the Puget Sound region, less than 
a half dozen being operated in the Columbia River. Occasionally 
purse-seine vessels work outside of the 3-mile limit, and even as 
far as 15 miles off Cape Flattery; but one objection to this offshore 
fishing is that the salmon taken there on their way to their 
spawning ground are quite fat. Unless they are cleaned and pre- 
pared for canning at once they are unfit for use when taken ashore. 
This drawback has in a measure been overcome, as in trolling, 
by one cannery anchoring a scow provided with an “iron -chink” 
on the fishing grounds near Cape Flattery for cleaning the salmon 
as soon as delivered. In most cases the catch of purse-seie vessels 
is delivered to buy boats owned by the several salmon canneries, 
which come direct to the fishing grounds for the fish. 

The purse-seine season has until recently always begun about 
July 1 with fishing for bluebacks or sockeyes. Within the past 
few years, however, a few of the larger vessels have been fishing 
for silver salmon some distance off Cape Flattery from about June 10 
to the middle of July. In 1916 this work was prosecuted until 
the latter part of August. Very little purse seinmg is done during 
January, February, and March, or in fact, until June or July, when 
the new season begins. Various sections of Puget Sound are closed 
to purse seines during certain periods of the year, and the entire 
sound and its tributaries are closed to all fishing, except with hook 
and line, from March 1 to April 15, both dates inclusive. 

Purse seines in Washington are restricted in length by law to 
1,800 lineal feet, measured on cork line when wet. Most of the 
fishermen aim to have their seines up to the legal limit. The depth 
averages about 400 meshes of 3? imches, 9 or 12 thread cotton 
twine, with 50 meshes of 5 inch, 15 or 18 thread cotton twine on the 
bottom. The bunt is from 60 to 75 feet long, and 200 meshes of 
3-inch 18-thread cotton twine deep. The crew on a purse-seine vessel 
ranges from five to eight men, a majority of the vessels having seven 
men. The custom is for the owner of the vessel to furnish the boat, 
seine, dishes, and everything except the food. The vessel is allotted 
four shares, and the members of the crew one’share each. In a crew 
of seven men, including the owner, there would be 11 shares; that 
is, the boat would draw four shares, and the remaining seven shares 
would be divided among the owner and six men. Of course, when 
the owner does not work he gets no share except the vessel’s four 
shares. The cook does only light work, but helps m fishing and draws 
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one share. Where the food is bought at the beginning of the season 
each man pays his share, or is charged with it. With a crew of seven 
men, each member of the crew would pay one-eleventh of the cost of 
food. The first purse seining in Washineton is said to have been in 
1894 or 1895. 

Gill nets —Gill nets are of two kinds, drift and set, and are more 
generally used in the fisheries of Washington than any other form 
of fishing apparatus. The total catch with gill nets in 1915 amounted 
to 13,599,830 Dice st valued at $453,864, as compared with 21,- 
013,582 pounds, valued at $632,810, m 1904, showing a decided 
decline with this apparatus. In 1915, 19,760 pounds, valued at 
$446, were taken in the vessel fisheries, and about the same quantity 
in 1904. The products consisted mainly of the different species 
of salmon. Gill nets are fished in most of the tide-water streams of 
the State. The most prolific of these is, of course, the Columbia 
River. Another very important stream is the Quinault River, 
running through the Indian reservation of the same name. 
In 1915 a catch of more than one and a quarter million pounds 
of salmon was made in this stream by the Indians living on the 
reservation. These Indians are very industrious and took advan- 
tage of one of the best salmon runs recorded on the river. More 
than 90 per cent of the catch consisted of bluebacks, or sockeyes, which 
were used by the canneries at Aberdeen and Hoquiam. Drift gill 
nets are used much more extensively than set gill nets. 

A description of drift gill nets used in the vicinity of Seattle will 
. answer in most particulars for those used at other localities in the 
State. 

These nets are almost invariably of No. 40 linen twine, which for 
chinook salmon is 9-ply, for bluebacks 6-ply, and for silver and chum 
salmon 7-ply. No special nets are used for humpbacks and steel- 
heads. The following sizes of mesh are used: For chinook, 64 to 
8-inch; for sockeye, 53-inch; for silver, 6 to 62-inch; for chum, 
6 to 63-inch. Steelhead are usually caught in a 6? to 7-inch mesh. 
About the only nets of cotton twine used are those fished for salmon 
trout, another name for small salmon up to 2 pounds in weight; but 
even for this purpose the linen twine is preferable. It is customary 
for a fisherman to have a different gill net for each species of salmon 
except steelhead and humpback. The length of the nets varies from 
40 to 450 fathoms; the majority of the nets being from 150 to 200 
fathoms long. - The shorter nets are used from rowboats and are set 
mostly in the Duwamish River. The longer nets are used from the 
gasoline boats and are fished in Puget Sound and other waters as far 
north as the Gulf of Georgia near Blaine and Point Roberts. The 
fishermen usually go to the more distant waters for bluebacks; for 
silver salmon they fish near Everett and San Juan Islands. The 
chum salmon are taken near Seattle and Rollingbay, as are also the 
chinooks. The depth of the nets ranges from 30 to 50meshes. About 
one-half of the boats used for drift gill netting at Seattle are gasoline 
with an average value of $600. The other half are row skiffs worth 
$25 each. From one to two men go in a gasoline boat, but only one 
man goes in a skiff. The nets were formerly set at an angle, but the 
practice now is to set them in a straight line. 

The fishermen at Everett use these drift gill nets in the Snohomish 
River. Only rowboats are used on the stream. The nets average 


78 FISHERY INDUSTRIES OF THE UNITED STATES. 


about 90 yards in length and 25 meshes (64 inches) in depth. Silver 
salmon predominate in the catch. 

Drift gill netting is usually followed at night, as the water is too 
clear, except after a freshet, to fish during the day. 

An extensive drift gill-net fishery is prosecuted from La Conner, 
Skagit County, in the north fork of the Skagit River. A few boats 
from this vicinity also go as far north as the Gulf of Georgia. Most 
of the fishing in these waters, as well as in the Strait of Juan de Fuca, 
is done during the summer, and mostly for bluebacks, though hump- 
backs are also taken at the same time. Silver salmon are taken more 
in the tributary streams. In 1915 the spring and summer catch 
from the Skagit River was utilized by the fresh-fish markets, but the 
fall catch was delivered to the canneries. In 1916 practically the 
entire catch, with the exception of steelhead, was utilized by the 
canneries. 

The drift gill-net fishermen at towns on Grays Harbor are divided 
between those fishing on the Chehalis and those fishing on the Colum- 
bia Rivers; the former using row, and the latter gasoline, boats. The 
nets used on the Chehalis River average 100 yards in length and 35 
meshes of 62 inches in depth. Chinook, silver, and chum salmon in 
the order of their importance were taken. A few men use nets with 

41-inch mesh for oes chinook salmon. 

The distance a net is allowed to drift before being lifted is termed 
a “drift” or “reach.” On this river it is from 500 to 1,000 feet, 
depending upon the condition of the bottom as to snags or other 
obstructions. In 1915, the catch was sold mostly to near-by canneries, 
but conditions were somewhat changed in 1916. 

Drift gill nets used on the Columbia River in Washington vary in 
length from 450 to 500 yards, used at Ilwaco at the mouth of the 
river, to 250 yards at Stevenson, the most distant point up the river 
at which they are used. At Vancouver and vicinity, however, the 
nets average about 600 yards in length. The depth of the net varies 
from 25 to 30 feet. This applies only to surface drift nets; diver or 
bottom nets will be described later. No. 40 linen twine running 
from 7 to 14 ply is almost invariably used. With few exceptions, two 
men are required to fish a net. Noes but gasoline boats are used. ~ 
The fishing is ordinarily followed at night, but when the water becomes 
roily it can be done during the day. <A “drift” or “reach” varies 
according to the locality and conditions. A net is sometimes allowed 
to drift a mile before lifting. During the spring the State law pro- 
hibits fishing from 6 p. m. Saturday until 6 p.m. Sunday. Gill nets 
are washed about every week in a solution of bluestone and water 
to remove the slime. It is a common practice to tan the nets at 
intervals to render them less discernible in the water. The drift 
gill nets just described are all surface nets. Above Altoona a net 
known as a “diver,” or submersible drift gill net, is used. The 
diver is similar to the surface net except that the corks are smaller 
and the cork and lead lines lighter, so that it will just touch the 
bottom. The nets are also shorter and much more shallow than the 
surface nets. The number in use increases going up the river from 
Altoona, and above Kalama it is the only kind used. Those used at 
Kalama and above are, however, different from those below. Instead 
of one they have three webs, similar to a trammel net, except that the 
salmon are gilled and not pocketed. The three webs are suspended 
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from a common cork line, but there are two lead lines. The back 
webbing is usually from 3 to 5 feet deeper than the other two.. The 
two front nets hang together from the cork line'to the front lead line. 
The back, or main, net hangs from the cork line to the other lead 
line. The first and third nets commonly have a mesh of 8 inches 
and 7 inches, respectively, while the middle net has a mesh of 10 or 
11 inches. The pat net is called the ‘‘apron.”” Several reasons are 
assigned for using diver gill nets. One is that they are sunk to avoid 
driftwood or other refuse on the surface, especially during the spring 
freshets. Another reason is that the fish, having encountered so 
many surface gill nets and pound nets in the river below, become more 
timid and swim lower. Diver nets float much more slowly than sur- 
face nets. It is always necessary to clean the bottom of the river 
before setting diver nets. 

The most profitable drift netting is followed from the first of May 
until the latter part of August. Some fishing is also followed in the 
fall, but it is not so profitable then, as the run consists mainly of 
“‘tuties’’ or fall chinooks, which sell for a very low price and are 
scarcely worth handling. 

- Set gill nets.—Set gill nets are much shorter than drift gill nets and 
are fished in small streams or inlets. The two extremes of length 
would probably be 6 and 100 yards, but a fair average might be about 
15 yards. Their depth ranges from 30 to 50 meshes, the number 
varying the same as in the drift net. Linen twine of the same kind 
and size, as for drift nets is used. It is almost a universal custom 
to set them in eddies, one end being tied to a stake, or some stationary 
object, and the other anchored. Sometimes they are buoyed or 
anchored at each end. They can not be set across a navigable stream, 
as they would interfere with navigation. One man is sufficient to 
handle one or more set nets, a rowboat being commonly used. The 
extent of the set gill-net fishery is small as compared with drift gill 
netting. Silver, chinook, A So and chum salmon, in the order 
of their importance, are the principal species taken. 

Harpoons.—Harpoons are used only in the whale fishery, which is 
centered mainly in Pacific County. One coast-trading steamer 
owned in Seattle also followed whaling incidentally for a short time. 
The harpoon gun used in the whale fishery is, in reality, a small 
cannon placed on a raised platform on the forward part of the boat. 
The bomb, a eel projectile about a foot long, is screwed 
onto the tip of the harpoon. The stem or handle of the harpoon is 
sometimes one solid piece, but more often two pieces united at the 
end. The advantage of the latter kind is that it is light and can be 
sent a greater distance. The head of the harpoon consists of four 
flukes or barbs which are lashed together by spun yarn. The har- 
poon, with bomb attached, is about 5 feet long. When the harpoon 
enters the whale, the spun yarn is shoved off the flukes, allowimg the 
latter to open in the body of the whale. At the same time, as soon 
as the bomb enters the whale, it is exploded into many Pie There 
is usually an interval of two seconds after firmg before the bom) 
explodes, this interval depending upon how hard the powder is 
pe in the bomb. The ignition of the powder in the bomb 

ollows the shoving off of the spun yarn from the flukes of the har- 

oon, the latter operation pulling a wire connecting with a fuse cap 
in the bomb. In some instances, but not in this case, an igniter 
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fastened to the sight of the gun connects with the powder in the 
bomb, the act of firmg exploding the bomb. One pound of ordinary 
gunpowder is required for the gun and the same amount for loading 
the bomb. The harpoon is loaded into the gun to the lower or 
unattached ends of the flukes. The gun, of course, loads from the 
muzzle. Each steamer carries one gun. 

A harpoon can be fired with accuracy a distance of 50 yards. One 
shot is sometimes sufficient; if a vital spot is reached, the whale is 
killed instantly. Sometimes it is necessary to shoot twice with a 
harpoon similar to the one above, and occasionally for the second or 
third shot a harpoon without flukes, or a ‘‘shooting lance,” as it is 
called, is used. A line 4 inches in circumference and from 25 to 40 
fathoms long, called the “‘foregoer,” is attached to the end of the 
harpoon and in turn is spliced to the main line, 6 inches in circumfer- 
ence and 360 fathomslong. The latter line reels out over a winch on 
the forward part of the boat as the whale tries to escape. It is some- 
times necessary to play the whale five or six hours, and occasionally 
it is necessary to fire three harpoons into it before it is captured. 
The harpoons are usually extracted from the whale, straightened, 
and used again. The whale is towed to land as soon as killed, but 
should there be several in sight an effort is made to get the others 
before taking any ashore. A proficient gunner on a whale steamer 
commands good wages. 

Hoop nets and pots——Hoop nets, or “ring nets,’ as they are com- 
monly called, and pots are used exclusively in catching crabs. The 
output with hoop nets far exceeds that with pots. A hoop net con- 
sists of two hoops, one 3 feet and the other or lower one 24 feet in 
diameter, placed 14 inches apart and connected with netting, netting 
also being around the bottom of the lower hoop to hold the crabs. 
The net, of course, collapses when set on the bottom. Bait consisting 
of clams is placed in a small knit bag tied to one of the hoops. The 
most important points in the State where hoop nets are used are 
Bay Center, Tokeland, and South Bend, in Pacific County, and 
Westport, in Grays Harbor County. 

Pots are more generally used at Utsaladdy and Dungeness, in 
Island and Clallam Counties, respectively. While hoop nets are 
sometimes set on the inside of Grays Harbor and Willapa Harbor, 
it is the general practice to set them in the Pacific Ocean a few hun- 
dred yards from shore. Occasionally a fisherman will set his nets 
2 or 3 miles from shore, but the best catches are made just outside 
the breakers. 

It is usually necessary to cross a bar in going to and from the fishing 
grounds in the ocean, and this fact makes it one of the most hazardous 
of the State’s fisheries. This, together with unfavorable weather 
conditions, reduces the number of trips possible for a boat. The 
nets are generally set in strings of 20 to 30, placed 200 to 300 feet 
apart and in from 5 to 8 fathoms of water. If the crabs are plentiful, 
the nets are fished continuously; this would mean an interval of 
about an hour in fishing the same net. Each net is located by means 
of a buoy; sometimes two, but more often one man goes to a boat. 

The pots used in catching crabs vary in style, but their general 
appearance is somewhat similar to the eastern lobster pot, except 
for having a flat top. They vary from 3 to 4 feet in length, 15 to 
30 inches in width, and 14 to 20 inches in height, and have a funnel 
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at each end. Some have wooden and others an iron frame. Some 
are inclosed with wire netting and others with slats made of laths. 
Those with wooden frames are anchored with bricks, while those with 
iron frames need nothing to sink them. The pots are baited with 

ayfish, sharks, or other cheap fish and clams. The crab fishery is 

ollowed in the fall, winter, and spring. 

Beam trawls.—The total catch with beam trawls in 1915 amounted 
to 434,313 pounds, valued at $20,191, of which 290,935 pounds, 
valued at $14,154, were taken in the vessel and the remainder in the 
shore fisheries. With the exception of 47,893 pounds of mixed fish, 
mainly sole, valued at $1,472, the catch consisted entirely of shrimp. 
The beam trawls used for fish are similar to those used in taking 
shrimp, except that they are much smaller. The present style of 
beam trawl for shrimp came into use in 1913. It consists of a wooden 
beam of 6-inch scantling, 20 to 25 feet long, to each end of which is 
fastened an iron runner. The beam sets about 3 feet, or the height 
of the runners, above the ground. A bag 20 to 30 feet long, of 1-inch 
mesh for shrimp, and 4-inch mesh for groundfish, is fastened to the 
beam and sides of the runners. There is a slack in the lower part of 
the mouth of the bag. A bridle extends a few feet in front of the 
runners, and to this bridle is attached a cable fastened at the other 
end to the boat. 

The shrimp trawl in use for many years before the introduction of 
the present style consisted of a frame of 14-inch iron working over the 
bottom on two shoes, one on each side. The mouth of the bag was 
fastened to the upper and lower parts of the frame. 

The vessels engaged in beam trawling ranged in size from 5 to 27 
net tons; nearly one-half of them were steamers, and the remainder 
were operated by gasoline. The crew usually consisted of two men. 
The fishing is followed in from 18 to 35 fathoms of water. Shrimp 
can be taken from April 1 to December 31, but the best catches are 
made in November and December. 

Dip nets—The use of dip nets is restricted exclusively to taking 
eulachon or candlefish, which are tabulated as smelts. This fishery 
is confined mostly to Kelso and vicinity, in Cowlitz County. The 
total catch with dip nets in 1915 amounted to 1,619,500 pounds, 
valued at $6,695, all taken in the shore fisheries. 

Reef nets.—Reef nets were used only in the shore fisheries, the total 
catch in 1915 amounting to 170,207 pounds, valued at $4,199. The 
catch consisted of sazeral speciesofsalmon. Reef nets are fished only 
in San Juan and Whatcom Counties, and mostly by Indians. As the 
name indicates, they are always set on reefs. They are made entirely 
of netting, have a leader, and are similar in appearance to a small 
yes net without a heart, but are less substantially constructed. 

he reef acts as a leader in addition to the one of netting. At the 
outer end of the latter is a pound or pot having four sides mto which 
the fish lead. The front or inshore side of this pot is dropped down 
when the net is fishing to allow the fish to enter. When the Indians 
see the fish moving in considerable quantities toward the pot, they 
yell and make as much noise as possible to frighten them into entering 
it, after which they pull up the front part to prevent their escape. 
It usually requires six men in two canoes to fish a net. A canoe is 
stationed on each side of the pot, the men in each holding a line con- 
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nected with the front of the pot. As soon as the fish have entered, 
the men pull the front up with these lines. The bottom of the pound 
is then lifted so that the fish can be removed with dip nets. 

Wheels.—Wheels are of two kinds, movable and stationary. Two 
of the latter kind were fished in the Columbia River off Pacific County. 
The catch was unimportant, amounting in 1915 to only 5,234 pounds, 
with a value of $211. 

Dredges, tongs, rakes, hoes, etc.—The dredge is the only one of these 
apparatus used both in the vessel and shore fisheries. Out of a 
total catch of 1,740,609 pounds, valued at $468,006, 1,227,315 pounds, 
valued at $433,985, were taken inshore, and the remainder in the ves- 
sel fisheries. Compared with the catch by the same apparatus in 
1904, there was a decrease of 525,920 pounds and an increase of 
$2,132. The loss of weight was mainly in native oysters. 

Dredges are used exclusively in taking oysters and are similar to 
those used in the east for this purpose. Tongs, rakes, and hoes are 
also used for taking oysters. Both hoes and forks are used in catching 
hard clams, but shovels only are used for razor clams. The few 
mussels shown were taken with the oysters. 
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FISHERY INDUSTRIES OF THE UNITED STATES. 


STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF WASHINGTON IN 1915, BY 


CounTIES, SPECIES, 


AND APPARATUS. 


BY SEINES. 
Asotin. Clallam. Clarke. Columbia. Cowlitz. Franklin. 
Species. ah. : : 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.) Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 
Carpcis 2s ee eee eens eee epee eee 200,000): $4,,000)< 2.2.28 Sees e ee cec| eee cel eee eee 
Salmon: 
Blueback or 
sockeye...| 1,100 oe) Eee ee err Se eeeer Sees mrmerrr ices elll Nh eM er ii ee 
Chinook... ..| 17,130} 1,370} 29,590} $740 $759)172, 500 4,140] 2,490} $199 
Cham! eet eee 21, 386 371}. 5, 400 984 79 
Silver 1, 080 86 61, BSQ) Dj MGS ps2 T/L sh. el See coc eee ne oe pein ee ise 680 54 
Shad’. 2) 2 sae eae SS eee eee 10, 600 208) 23252 s|oeeeeee 
Steelhead trout.| 61,088 720) 5,817 174). 05a ees 
Total......] 80,398} 6, 431/112, 506] 2,279/200,000) 4,000] 19,725) 1,479/194,417| 4,554) 4,154 332 
Garfield. Island. Jefferson. King Kitsap. Mason. 
Species. peee ms Se tere tO ial , et AE 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 
COG c 22 oe hee nate | o seen nb ee as aoe Rea | eee nae eteeameeel aeeeee 1, 800 $25) < .cct..2| eee 
Ploundersi a ce|Sos5 scl canes eee eee $120) 500 $12} 13, 000) BYE eee Som eee 
Grayfishs 4. soos (st cole eee 280,000) $629 200° 000 AG4|  o cote ceeee 450; 000) ° 15 O17} 2.238 Ss Seeneee 
Herring 22 2g Sal yow sac see 9 |e eee eee ee 10, 700 80) 103, 750 497] 32, 098) 4991. <3 fae 
pl Vib st 0 0 Re an aoe ne ence cl ecmerc| Scere celle Ee ae) amc [ae cera ( eabeae 1,000 25). ach anlaeeenes 
Perch’. 2. 42.08 SiG. a4 sore 500 15 500 15} 2,100 OO. 8s alneeeeee 1,000 $40 
Roekfishes so5 ser hast ee | ease ee roel ee rceston 4,000 240) 2? 300 135} 2,800 160) ..2secel eens 
Salmon: 
Blueback or 
Sockeye... |2; 250) | S180}. ale oc elk Lew eeline mm ee 15,505), 15.345) 5..22.4|s-eses-leeeeene eee 
8] 3,650) 127| 3,485 140} 1, 100) 66 
75)150, 400) 3,284] 8, 532 185] 19, 720 125 
Les ee See 224,196} 2,521; 1,112 23 32) 1 
150 33, 222) 1,258] 2,953) i 20, 250) 743 
BP) es ee et Bee 10;:000).< . > ‘22-5 eee 
18). Seo eee 8,000) _: 18)... 3 oa) eee 
355] 26, 003 887] 85,201! 3, 068 62,300) 2,180 
30} 4,000) 137| 19, 400 582) . << <e32] Seabees 
Steelhead trout -|10,136) 811; 158) 10}.......|....-.. 825 66 25 2) . 203s] eee 


Total... -- 27,026| 2, 161/405, 358} 3, 851/281, 000} 1, 617/566, 451) 10, 359/639, 406| 6, 214/104, 402| 3,155 
Pacific. Pierce. San Juan. Skagit. Snohomish. 
Species. 

Lbs Value Lbs Value Lbs Value.| Lbs. Value.| Lbs Value. 
Flounders:.<2522|-<0s).s<0| see 3ee8 2,000 $20) soso 22] 20 06% AEA eee) Caner eceaic st icc 
Grayfish’. J. 25. |S eae 250, 000 562} 60,000 $135|b 22 -85.4]/:.2 55 | eee 
Perch ..3. $88 Soto. sss oa] eee oe 1, 200) 6 ARES aes eeaceerd eee demos Samad Sere ae fs 
Salmon: 

Blueback or 
sockeye...| 29,850 B50 Saha winih od k.meie tan e| eeomaaseh eceeeeee 9, 500 $850): caevses|-Goncees 
Chinook.....| 153,675) 70 $8 


Steelhead trout 40225) 6 elvizale seems oles Sass 
Sturgeon........ 2, 600) 156 

aviar..... 150 38 

Total......| 248,459] 11,864] 331,211] 2,139 


93, 076 


603) 295,011) 6,103 
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SraTIsTICS OF THE YIELD OF THE SHORE FISHERIES OF WASHINGTON IN 1915, BY 
COUNTIES SPECIES, AND APPARATUS—Continued. 


BY SEINES—Continued. 


Thurston. Wahkiakum. Whatcom. Whitman. Total. 
Species. 
Lbs. | Value.| Lbs. Value.| Lbs. Value.| Lbs. | Value. Lbs. Value. 
Canp ets. scsst=2 
Cody ieee aes: a=t 
Flounders...---- 
Grayiisheoe-s-.- 
Perrine 2a. = ssn =~ 
“Lingceod”’ 
Perchesse. 582. - 
Rockfishes 
Salmon: 
Blueback or 
sockeye. - - 4,980 $440} 15,530 $776 5, 500 $495) 1,250 $87 85,565) 4, 863 
Ginnodkeses - |e shen. aaa 94,250) 5,655 960 30} 2,848 199} 522,913] 24,419 
(CLT? eae OBB Se 88 GSP Sees HESS eee Mee Be 2 32, 000 O20 2 a's elec [aici ails 363,302} 6,519 
Humpback -.| 26,304 BOD 8 cor cartels Cuccrastanr 68, 000 GO ae cieen:s al vomearigg 489,176] 5,687 
Giver--...-. PSUS), +, etalOl Reem aad |eeeuene F 375} 3,688 258} 168,130} 5,350 
Slaves BE a3 Sees baeee ac [eo Se 93 26, 828) ZOS|s - LsaaeE Rseee eel sccastGejeeeeee. 50, 387 606 
PUR) Se Senne] Sopp eeee jleoceced Seen eeeds en Seactee accseried pocce ced restored Socececs 54, 000: 122 
SiahiSte HSegesed ht Seehee] St AR Stes (ge SRS Se Ses oe |e Mes eS lar See eee 38, 000 85 
Smelf fe. tetas MAJED) 2: GIONS rea ete 388480) Gd 36725: 5sc Se )s 5 Soe 435,101] 15,212 
Giving Ea. . 2 edie ee Rei I eae (ie es SCR aero | h Ree ae Lie acenae Compan Pepe noe 24, 900 719 
Steelheadstrout -|--------|-------: 8, 037 PO eee es eae 3, 984 279) 149,645) 8, 957 
SiMe Tyee. Sess boo 2 58a ee ae el ee ean ee GAA lor ei soe eeaiicse 100 8 2,700 164 
PATER eetatats (racic | Daas eae alee ack ine coe elem cece ki] Ste Se stata|aes oteewie le eee ere 150 38 
Total......| 107,662) 3,515] 144,645] 6,939) 155,690] 3,437] 11,870 831| 4,029,217] 81,972 
BY GILL NETS. 
Species. Asotin. Clallam. Clarke. Cowlitz. Grays Harbor.| Jefferson. 
Lbs.| Value.) Lbs. | Value.| Lbs. | Value.) Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 
SSPRAP COG? ao 25. 3] asn= ae 23-5 |se~ 2-4-| eee Sea saris ac lees ees | Semeeteera| steno ae ewes nals gna = 300 $7 
IBBERiip setts ns ace o2| Sees dott ese ae |Smemetell oe water ae eaitee cerea ne Nene iak aaa | wise oe wara| om oat we 5, 000 125 
FER OGREIS FIGS Wren oC yacocll| nse eran Eh Ss etl oe erm tel parece marae eee ata eee Pee comics dl eeeeeeiaal eae ee fi; 60 
Salmon: 
Blueback or 
SOCKOVO =: | =: B52 | echelbesee ss |seenelc 7,710} $384) 9,780) $452/1,242,530/$57, 353). ...../......- 
Chinook..... 30 $2) 78, 960} $1, 976/510, 200) 30,611) 852,125) 19,346) 498,170) 9, 938) 20) 1 
Cham e. ose] socoalbeecee. 13, 490 165] 7,900 39} 51, 200 256| 973,962) 4,480) 4,600 57 
Humpback |. 262 |oseo ea. 88,400) 5 T5200 sees ol scone 240 3} 18,420 CB Sess sel eS. 
Siyorsesse su sees |e 80, 148 re 687} 6, 100 142} 21,520 499) 727,430) 13, 957) 6, 720 193 
‘S161 Seon sere | meme, 2 Bg ee IE Soe ee 19, 550 197} 8,600 Shi ses,... {lL See 
RiMGlbseenerencea swat |Socecerl ss ens -teaceeics 50 1} 6,000 OU se = hose alae seen asset 
Steelhead trout. .|1, 040 Co eee |e ee ae 42,412) 1,277 1197 712} 4,117} 82,850] 4,364) 3,560 20 
DUMTeeOn. see seers ce | sccuee as teas slagasa ce 2, 500 130 6, 400 ”320 "240 ‘Aleee see |S ee 
Total. .... 1,070 86/210, 998} 5, 028/596, 422) 32, 781/1,075,577| 25, 128]3,543,602| 90,330|21, 200] 463 
Species. King. Kitsap. Klickitat. Lewis. Mason. Pacific. 


Lbs. |Value.| Lbs. | Valwe.| Lbs.| Value.| Lbs. | Value.| Lbs. |Valwe.| Lbs. | Value. 


eo Sie anteaeia|haricises [ase aici 4, 700 
eee |: 2a aa 600 
Eee mate ee aainisaacsc bien 1, 900 
-| 88,550} $7,080) 9,385 734 90 $5 75 +] nore oor 4,240) $332 
138,420) 5,553] 3, 518 132} 2,375 163] 7, 930 418] 3,648)  $220/1, oat’ 220) 57, 806 
252, 080) 3,780} 10, 178 1} POR Sil | ae ara 385 5] 3, 120 23) 226, 889} 1,110 
Humpback . 62) 480 469] 3,376 SEIS SS Ame, 5c re | Se a SR | ie Er etek ” 400 Gi 
2 ced Nee Za 258, 424 9, 927] 20, 073 SITIES be 2,710 77| 4, 800 175] 149, ph st 
ES ee SS Del Ce ee ey beter (eae ell Sot Lae Bee Besar eeeees 
Siecle 38 ieee ae eae 686 = eee es OS. Call ce aeel Cewek rel semmonan alae cre ce 
SIGUA SS Se . eR eee eee FAN) | eens | series tases Sista |'S. 5 coe oni a soenal ecreuae | seman cinclleaseeee 
Steelhead trout..} 70,325} 5,605) 1,545 WwW 2, 337 165) 471 35] 1, 875 125) 33,642} 1,288 
SS Udetelarel oes ed (ere ae Pee (Peele oe ole 28 oe See meee escapees cs i, 800 518 
NOR GT Ey lig op Sah | SERIO | ORI ciel (eG tte > = = val ce SR (Ue (te pee "150 37 
Totalss. .< 870, 279] 32,414] 56,161) 2,314) 4, 802 333|11, 571 542/13, 443 548)1, 658, 167| 64,094 


160695 °—20——34 


88 FISHERY INDUSTRIES OF THE UNITED STATES. 


STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF WASHINGTON IN 1915, By 
Counties, Species, AND AppARATUS—Continued. 


BY GILL NETS—Continued. 


Species. Pierce. San Juan. Skagit. Skamania. Snohomish. 


Ee ee eee 


ee Te Pounds.| Value. | Pounds.| Value. |Pounds.| Value. | Pounds.| Value. 


Salmon: 
Blueback or 
sockeye. . . 7, 750 622} 10,565 $950) 12, 435 $560} = 7, 755 $386 9, 250) $740 
Chinook... 14, 640 923 549 14] 444,398] 20,398] 95,375| 4,384| 75,790] 2, 654 
Chumeiais: 48, 170 301] 7, 840 127| 824,800 15,044} 8,75 43| 101,414} 1,912 
Humpback .| 38, 488 962} 120,288} 1,503) 82,820 G50). Saeess a eee 27, 810) 416 
af Pgh Wes erate 50,148) 1,505) 17,388 724) 444,578) 17,597 io 112 477, 989) 18, 602 
1 eh eet ne eet MH | trap a al [og pelea Pate nl Beate tes Menge Pe Rit | 100) @ sn e32 5) 5. S eee 
Brie: Jk. 5, 100 i Sees Pepeenn Remeeee en Enis: Teepe Cor Ee 
Steelheadtrout..| 5, 812 TS aee 9S SE B Ere. 30,302} 2,195] 10,662 319} 31,790] 1, 906 
Sturgeon... s.026\.|s2e5.2004 ave cent Seacoast [ance ens | saeeseee [ereoaues 2,000 100) 5.22 55 |eeeeee 
Total..... 172,608] 5,043) 156,630] 3, 318/1, 839, 383| 56,744] 129,642) 5,345| 724,043! 26, 230 
Species. Thurston. Wahkiakum. Whatcom. Whitman. Total. 
Pounds.| Value.| Pounds. | Value. |Pounds. Pounds. | Value. 
Code. Cite e ae ae once S eae as 4,700) $105 
Milounderst 8) 2c). Ase. a)eate st ate te aosaseseslessee eel enone 600 18 
me eod 20:25 |08 > alee eae ae (oul bherte taal se aoe a |e 300 7 
Pern V5 45. 22 Sens oa soleus wane eee eee ol eee eee ales ate 9, 400 294 
Rack fishes 22 ie ico ill pre a Stee ar een eeemenee ol gee 1,000 60 
Salmon: 
Blueback or 
sockeye...] 2,800 $250 3, 500 S175)" 445,740). $3, S612. casera cee 1,461,155) 73,391 
Chinook..... 330 20/ 1,346,900) 67,331 29, 520} 1,541 825 $58) 5, 334, 943} 223, 489 
Chum....... 840 5| 164,675 849| 114,500 1,416|........|........ 2}814,793| 29, 832 
Humpback .| 3,340 85 700 9 23° 372 296 ES ees| cae nee 420,134] 6, 182 
Silyer.¢.- <.< 2,190 65 68,140) 1,376 417, 617), 16, 843/525 .5.52|- sees 2,760, 754| 87, 295 
SSUFTECTIC <td “oni VG) Aenea apmeaiie ras 3, 912 BO sites AUS acts call = el eee eee 32, 209 320 
SmMeltveiss. 25.2 |sodeocea/ese6 ora| weeds eeeleaeteors 5, 500) 195) oS eee 17, 336 464 
OIG 6 a a ola ce bac’ ferciercid a oa cet atk Preteen | Bret et alone seat | ce eae eee 200 
Steelhead trout..|........|......-- 243,711; 7, sai 12, 150 2 li Ge ee aS 694, 196| 30, 555 
MiTreGH es 82 h|lexa sae A ats S Be 260) ics 288i Eues cote oe os ceatelleemers sta | eee 28,200} 1,363 
Caviar he fies Se eS Cora | ete a oe ee eh | eee 150 
Total. ...: 9, 500 425| 1,836,798} 77,611] 647,399] 24,583 825 58/13, 580,070} 453, 418 
BY BEAM TRAWLS. 
Species. Kitsap. Pierce. Thurston. Total. 
Pounds.| Value. | Pounds.| Value. | Pownds.| Value. | Pownds.| Value. 
Flounders......-.-..- 2,600 SA DOM. 2 owas ce (Sau e coe sel pass cena me ee~ee eee 2,600 $150 
Roekfishes.5...-..... 1,700 BO ea as os cee Eocenaaaue|sadadeneoe| eeaeeeaeee 1,700 80 
Soler satc cr aabecewene 36, 000 A 000uiS 2s. cecorid lcettectss|steeas aaa See 36, 000 1,000 
Shrimp-..c2ecdece: 10,648 745 | 61,900| $2,785 | 30,530] $1,277] 103,078 4807 
Motals<2sh1)..: 50,948 | 1,975 | 61, 900 | 2,785 | 30,530|  1,277| 143,378 6,037 
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SraTISTICS OF THE YIELD OF THE SHORE FISHERIES OF WASHINGTON IN 1915, By 
CountTIES, SPECIES, AND AppaAaRATUS—Continued. 


BY POUND NETS. 


Species. Clarke. Cowlitz. Grays Harbor. Jefferson. King. 


Pounds.| Value.| Pounds. | Value. | Pounds.| Value.) Pounds. | Value. | Pownds. | Value. 


Sere ees os 5) cnc os gh eld tae oS Ace een 841g. 33 = 400,000 | $900] 100,000| $225 
SIE PO ai ae pkaieos LESS as aaeeds| FER ce i) CR acca ceo SSSe Aa eS AS eis ASE eee 20, 000 250 
Salmon: 
Blueback or 
SOCKOVGE Are a OUD peLOO eee temeece| Seanad acesecencl aleacs 23,540 | 1,883] 200,745 | 11,000 
Chinook. - - ./145,125 | 6,100 | 758,250 |$32,100 | 377,200 |#7,544 | 585,460 $20; 491 {1,010,240 | 55,563 
Chum. .-2-- 9, 200 46 | 108,750 543 366, 300 | 1,665 | 228,976 2? 362 442,040 | 11,051 
Piamipnekes |e so. Sal ek Ls eae Wa So a aI See 816,820 | 10,210 |1, 576,004 | 15,760 
Silver. 3.2 24, 000 660 | 158,500 | 3,680 | 527,000 {10,540 | 481,086 16, 036 | 793,716 | 29,103 
(Sinils-- ese -ageael Beaeeed leases KER ESsoSs Monsees SaoccRe sol Seatee Sa Se sere Aeecerse 3, 878 160 
Shara tae | Seances ancl caameeei| sect aciosell nos’ «aan [ecw cease cnomsies 10, 000 22 Si ent ee eee 
ISIS see 06-46 SeRSe ote Roca See REGS E oe ae BRS SR ASG isoeceemee reaaere 6,000 AS} [Lieto seebalusceeies 
‘SANTIS ete 35 noc ER SRE] EOE [pages | eee meal ein See Be 4 ea Se ee ee 10,599 375 
Steelhead trout .| 23,125 | 694 | 36,437] 1,092] 22,500/ 1,350] 18,575] 1,300] 93,288} 6,997 
Sturgeon.......- 50 3 325 16 1,700 51 2,380 68 2,280 160 
Total. . .../203,500 | 7,603 |1, 062,262 | 37,431 |1,294,700 |21,150 |2, 572,837 | 53,785 |4, 252,790 |130, 644 
Species. Kitsap. Klickitat. Pacific. Pierce. San Juan. 
Pounds.| Value.| Paunds.| Value.| Pounds. | Value. | Pownds.|Value.| Pounds. | Value. 
Grayfish.....--- PROUT Vol oes Sean kbps ae el a cpa lc eee eee be ed ak el [ee 380,000] $855 
Salmon: 
Blueback or 
sockeye...) 6,505 520 | 20,850 |$1, 042 76,667 | $3,828 30 $3 18,325 | 1,649 
Chinook....) 21,136] 870] 63,870 | 2,850 |2,890,690 | 83,262] 9,900] 645] 105,006] 2,625 
Chum)... PA OAL esd ooh sta era wis otter ote 279,693 1,401 | 47,600 300 472 7 
Humpback .| 11,492] 205] 1,104 13 1,760 22| 3,200 80 | 321,272] 4,016 
Silver...-...- 30,373 | 1,471 | 66,600 | 1,500 | 718,607 1437 9,900 300 165, 114 | 6,879 


Sielhead trout - 
Sturgeon.......- BD) laecescnsd fects cnes 2,600 TD a ee ES Oe eee ae eens 
Total. ....| 314,953 | 4,928 | 190,111 | 6,541 |4,675,334 | 126,598 | 87,815 | 1,803 |1,010,202 | 16,076 
Species. Skagit. Wahkiakum. Whatcom. Total. 
Pounds. Value. | Pounds. Value. | Pownds. Value. Pownds. Value. 
(Cia RnR NS ec daar | SERRE ete RAT PS i al Ui She 800,000 | $1,800} 1,900,000] $4,275 
FLEMNN eo a a~ie <= 2, 200 Soe ee son Geen Secemeee aac cceecle ttle caee Sige 2 2, 200 22 
“Lingcod’’.. ..-- 790, 000 DOA) | gene scicees | amen Me Actas c cvieina|weciecie site = 810, 000 2,027 
Salmon: 
Blueback or 
sockeye...| 480,250] 42,074 4,615 $230 | 1,431,340 | 98,274 | 2,264,867] 160,603 
Chinook....} 1,397,000 | 56,375 | 1,096,921 | 40,747 | 2,070,222 | 87,550 | 10,531,020 | 396,722 
Chiim:.--.-- 383,500 | 7,460 44,336 224 388, 456 8,001 | 2,322,167} 34,747 
Humpback .| 2,892,000} 43,060 4,200 52 | 6,033,348 | 75,416 | 11,661,200 | 148,834 
Siiverss. 2.02 794,800 | 31,792 380,748 | 8,665 | 2,580,282] 66,878 | 6,730,726 | 191,875 
SiG ea ae 60 2 721 Hig REE eo ch cc leecher 12, 882 221 
PATE oe crane eo |Rcwe cccesicnc| scawescan|dciosce cae nels |eaeimee cee 5, 000 11 27,000 59 
BEALOS = coe cea: | sce eset esses sen owcses|oeaweetec sae poeeerace 3, 000 it 17,000 38 
[SiPEVe| | [ne Pie 600 DR ees ae eo eee ee ee ware ia wa | onw ole were Sia 11, 254 395 
S)E PT ECGIS Be ek og | Sera Sel | Sie IER BR Spas 288 [ol | Se a Ve 15,000 325 
Steelhead trout... 92,600 | 5,910 182,301 | 5,604 35, 983 2,521 | 1,244,258 | 50,486 
Sturgeon.......- 840 50 "503 POMIRERA Set tS IE teeoetce 10,756 486 
Total.....| 6,833,850 | 188,540 | 1,714,345 | 55,558 | 13,347,631 | 340,458 | 37,560,330 | 991,115 


BY HOOP NETS. 


Species. Grays Harbor. Pacific. Total. 
Pounds. Value. Pounds. Value. Pounds. Value. 


OS Ee a eee 169, 885 $5,425 | 1,097,778 $34,200 | 1,267,663 | $39,625 
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STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF WASHINGTON IN 1915, BY 
CountTiEs, SPECIES, AND APPARATUS—Continued. 


BY DIP NETS. 


Species. Clarke. Cowlitz. Wahkiakum. Total. 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value. | Pounds. | Value. 
Suielt 722245. .st se eae 12,500 $125 | 1,603,500 | $6,530 3, 500 $40 {1,619,500 | $6,695 
BY REEF NETS. 
Species. San Juan. Whatcom. Total. 

Salmon: Pounds. Value. Pounds. Value. Pounds, Value. 
Blueback or sockeye. ...- 6, 790 $611 12, 500 $935 19, 290 $1, 546 
Chinookess to. eewecdce 5,016 125) |sconscchue esse eseeeeeeeee 5, 016 125 
(Oi si hos) e ee Sa aes ek ee 8,944 PAS oS eet es Cale coe euea 8, 944 145 
Humpback...........---- 92, 948 1, 162 21, 200 265 114,148 1,427 

slven: Steere ee 22, 584 Heal ee emicnee rind |= ao aah aocic 22, 584 941 
Steelhead trout....... 225 UB) eS5.s38. 5 Ne at one ee 225 15 
Patel eS 136, 507 | 2,999 33, 700 1, 200 170, 207 4,199 
BY POTS. 
Species. Clallam. Grays Harbor. Tsland. Jefferson. King. 

; Pounds.| Value. | Pounds.| Value. | Pounds.| Value. | Pounds.| Value. | Pounds.| Value. 
Crabs{U 8255. 26,667 | $1,600 | 85,962 | $2,675 | 112,625 | $3,172 | 2,000 $90} 1,793 $67 
Species. ~ Pierce. Skagit. Snohomish. Whatcom. Total. 

Pounds.| Value.| Pownds.| Value.| Pouwnds.| Value.| Pownds.| Value.| Pounds.| Value. 

Crabs s:..2 22 2,500} $100] 46,617 | $1,318] 10,000} $250] 86,352 | $2,525 | 374,516 | $11, 797 

BY WHEELS. 
Species. Pacific. Species. Pacific. 

Salmon: Pounds. | Value. Pounds. | Value. 
Bluehack or sockeye. ....... 1,600 S80" (SUET ECON: 22s cosnc cones eee 100 $6 
Chinggk= actaccc tecemneoes 500 30 Ss 
Sitad. 2s. 2 dpccne eens 397 4 Vetals.< 25 stusse eee 5, 234 211 

Steelhead trout..........-.....- 2, 637 91 

BY LINES. 
Species. Clallam. Clarke. Franklin. Grays Harbor. Island. 
Pounds. | Value. | Pownds.| Value.| Pounds. | Value.| Pownds.| Value.| Pounds. | Value. 

Grayfish J25:0 4222. eee ge Dae ee poe we een 800,000 | $1,800 

Halibut.. .s2-\s.--| 42,000") B13920). 5. <2 <|ocs cos e|ennmcn cn |s octane | sane ee peal: see cee pee meee ae 

Lingeod?? (os. as. Cs aaa aso eeclacas sce e|sscaapeltepeaciciac|smecuce| fen sn thee nena 

Rockfishes. ...... 1,000 35 

Salmon: 

Chinook...... 51,156 | 1,278 
CHUME 2 ose 2 

Humpback. . 4, 200 52 
Silvers. se<s<5 1, 453 


ee 1,203, 100 | 10, 056 


ae 
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STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF WASHINGTON IN 1915, BY 
CountiEs, SPECIES, AND AppARATUS—Continued. 


BY LINES—Continued. 


Species. Jefferson. King. Kitsap. Mason. 
Pounds. Value. | Pounds. Value. | Pownds. Value. | Pounds. Value 
oe See oe ee eee PS Pe 300 SOn Nea be. OS Se ya] bee Sees a Eee ae 
BIGUNGETS= = css = =~ |<acadecee all sae eee wee 200 2 400 S32) bated soa 52 Serene a 
Grayfish.......-- 560, 000 $1, 255 604, 662 1,362 310, 000 GOK eee eee 
Halibtbs es S<-c+ 12, 000 960 15, 000 (7%. 59.9 | en oe ee Peet n meri oee 
“Lingcod’’.....-- 3, 000 90 600 1S) Ree eee eee Eat se tana salos aes wee ete 
Recktishess-h scas|ssscen cece aoen aes 800 24 650 38 1,000 $35 
Salmon: 
Blueback or 
SOCKGVOu oes nc daa east ~siccee ene 1 bee | eg eet I eS ear ee Sens ee Pere eeterscl sacar 
Chinook.....-. 43, 406 1, 086 193, 662 4,842 80, 388 2,010 9,135 230 
Humpback. . 3, 450 43 18, 400 220 6,6 750 10 
Silver....-..-- 265,178 6,629 | 1,017,388 25,435 422,312 10, 558 47,990 1, 200 
SHApkse eee ese. 18, 000 39 180, 000 404 6, 000 1 gs ean ae) (Pah 
Pintes! ee te. 12,000 29 78, 000 173 4,000 Ot Rae Ol. atesers oa 
TES a. aeRO RASS e| HEOnEeE eee BREemesse Sets o ase aeteeaeies 8 400 d Dl ae wages 3 etal ee JA 
Total......| 917,034 10,131 | 2,109,129 33, 143 830, 750 13, 452 58, 875 1,475 
Species. Pacific. Pierce. San Juan. Skagit. 
Pounds Value. | Pounds. Value. Pounds. Value. | Pounds Value. 
IGIHVHSneo. case So ac eatees |fesue si. -0 1, 279, 334 $2, 879 380, 000 poy, al a eet ee ee 
PARI Dike t= Soest e Skanes ee wisawe Sos Set eeenesis[atees ogee 100 LO). <5 Sosa eee ee = Si 
ROIRIN CO Sanco. sacar a= ep tn A la ap ati Ue ae AO ely Ee Wenn Soe: 500 $12 
Moekhshdss. ot ssl ssc doses enews le sakl so oeweccoess|eetl ese le 2,000 70 1,000 40 
Salmon: 
Chinook...... 95, 050 $4, 808 159, 620 7, 240 20, 270 510 127, 413 3, 186 
ump packs: | S-F Sk SS ere cles 9,000 113 1,500 20 10, 350 129 
Sliver .-c. oe - 590, 300 12,617 575, 880 14,397 101, 980 2,650 662, 762 16, 569 
BHErRS oe eee OU leete Se s ceetele aaa 60, 000 135 , 000 Ay (el ete sage SE, S| Sea ASE 
SUG Se ee GQ eee) SoS e Ege Nel arcs sae 40, 000 90 8, 000 ON Saree era eo ase 
Steelhead trout. . 3, 500 iy Gr ee Pe Be Oe Oe eel eee 
Total......| 688,850 17,600 | 2, 123, 834 24, 854 521, 850 4,150 802, 025 19, 936 
Species. Skamania. Snohomish. Whatcom. Total. 
eee Pounds. Value. | Pounds. Value. Pounds. Value. Pownds. aaa 
faa |: 2 afro es | av aia | Deg 5 Bae Fi se ahd ge eee os ee kal Se 
LD Gee aes Re Be ee eee ee So Sk pee Renae ce Sennen Loe ameerne 600 34 
RTGS StI ete eee eee ees aes DOS eee een Penner, Shed ce etonts |e ceoteetws 3, 933, 996 8, 847 
PERT ECO poets icra gall SE Ror ao Jal Gene eIORT Pemlbr tic fe | een 2 ioe ees oe eect eee ee 69, 100 3, 535 
ERP COC te ee | ne Preheat SNe ae ee ee esl. SEER ool win ait ars 4, 250 122 
PGCEATSHOS See oe. | Teco. Apres crate aes] Su eta oe Seem acest eS onus amaatoected 66, 450 1, 742 
Salmon: 
Blueback or 
Seckeyen sn | 3 sence. a See 28 Sek SS See: | Pee ee ele bao. LSE ok Lo aS 117 9 
Chinook 68, 291 $1, 782 82,215 $2,055 | 1,228,117 36, 448 
@huamte ee Bs see os Bee ace ie es ee ee ale rete Sloe Jk Sn sec loskiseence 15, 500 155 
Humpback. 62 6, 750 89, 350 1,107 
BIVED 3S oe ecc epee 8, 243 431,910 10,798 | 6,221,817 153, 456 
PSE Sc ener Sel Se RAE eal GEBAcbae Se bene Sees | Sgsa2 7 Saal | Reece (ieee am 318, 000 708 
BEALS sec s ol cee cao oes [eam eee pane ees So cad Rs a [sh anche ee 174, 000 392 
15) PRR oe Be RE ae Poe eee | Re Se a ee 28 ees eee 400 12 
bee eA derG li. cl6 22 act See menbre cele aetine cee Oo ee ee kine bess |¥ amo SS 3, 500 175 
Sturgeon.......-.. 500 1 OT Aether 3 a) Oe ee Le a 17 120 
TOT aa. 500 30 398, 375 10, 087 520, 875 12,937 | 12,127,197 206, 871 
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STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF WASHINGTON IN 1915, BY 
Countiss, SPECIES, AND APPARATUS—Continued. 


BY TONGS, RAKES, ETC. 


Species. Clallam. Grays Harbor. Island. Jefferson. King. 
Clams: Pounds.| Value.| Pounds. | Value. |Pounds. | Value. | Pounds. | Value. | Pouwnds.| Value. 
Re oh & oie se een Pg PR A i (Seas | eae 552 $45 17,944 |$1, 269 864 $110 
RAZOR | a2 ban.) oeeeeeas see sae 297,430 |$37, 736 |os2-<-<<-|onoc<nclon cess cne|sc anaes] sane eel eee 
Oysters: Eastern, 
MATKSUL: csoeeu| a sea eee ee eee 875 SORT oe So... (oes 5,250 (3,750) |.~. <1... 3lcee eee 
Total... 2, 520 190 | 298,305 | 38, 261 552 45 | 28,194 | 5,019 864 110 
Species. Kitsap. Mason. Pacific. Pierce. San Juan. 
Clams: Pounds. | Value.| Pounds.| Value. | Pownds.| Value. | Pownds.| Value. | Pounds.| Value. 
iardee se, 35.760 182, 371. |. 4, 000, | poy Lido eae eee dene 5,680} $425] 4,480] $490 
ESL a ap aed |e eee (Omeeg TMK ol fate Se SC eens ee 1,2 $50! ||. ..... Sosne ine owlee Sel ecb aes eee 
1 RITZ) mere] Masia Sse OM pian Syl bapa beens 75,320 || 18; 710022. <csnes|as-ases slawoeeerest seems 
Oysters: 
Eastern, mar- 
1 (| Rae aan rote ee eer ss) ee Lee 5, 250..) 2,250.1 179,228 [91,954 |. 2.52222.) sss oan Umea aie eee 
Nati yOror oes |te beeen e eee 38, 654 | 22,035°| . 9,709 |. 4,755 | — 4,200 | 1,725 |_....22._|eeceeee 
Seed ete accdl mts eee 8,680 | 2,530} 12,201 | 5,229 133 at |. eS 


Total...| 35,760 | 2,371 | 116,584 | 30,926 | 277,658 [120,798 | 10,013 | 2,197] 4,480] 490 


Species. Skagit. Snohomish. Thurston. Whatcom. Total. 
Clams: Pounds.| Value.| Pownds.| Value.| Pounds.| Value. | Pownds.| Value.| Pounds. | Value. 

sok Le eee 176 $25 1,760 | $242} 40,000 | $2,743 2,008 | $170 | 175,444 cig 

Ofte st eee... cao lezen chalemtc ares cleeeoce ale tenes 6 nce Seo Ltok or eee eae - 

IRAZODS ose Sec |scasanps| so case c| Sasace vee canes «=| seoeaemmoe ee ecdened esesemess | Cees 372,750 | 56,446 
Oyster: 

Eastern, mar- 

Se Beene Per eee Peemaeeel mereere Ia 1k Ol fara Re: | ce Ree 204, 694 | 107,873 
Native....... B60: | SOD es accel on ees 394206), 210/818) <a s okl eene 447, 419 | 248, 623 
(Sey 1 UR i aca [IR aE 1 Ry Bai ea ek a By 2 hl ame 5 i aaa Si ley a 24, 808 8, 619 

DTS) Fa ipa (ames tel re eats al Ie ise eee |!" rae Ps: 00}: so 6 BS i Essie eal aoe 700 


Total.c.... | 736] 315] 1,760] 242 | 452,881 | 232,851 | 2,008} 170 |1, 227,315 | 433, 985 


NOTES ON SPECIES. 


Halibut.—Halibut is the most valuable species taken in the fish- 
eries of Washington. The value of the catch in 1915 was nearly 
three times as great as that of chinook salmon, the next species in 
importance. The total production was 40,590,705 pounds, with a 
value to the fishermen of $2,041,279, as compared with 15,897,155 
pounds, valued at $458,375, in 1904. The halibut were all taken 
with lines, and all but 69,100 pounds were taken in the vessel fish- 
eries. Halibut on the Pacific coast average smaller in size than on 
the Atlantic coast. 

The halibut vessel fishery on the Pacific coast really began when 
the schooners Oscar and Hattie and Mollie Adams, from Massachu- 
setts, rounded Cape Horn and reached Puget Sound in 1888. The 
first fishing by these vessels was done during the summer and fall of 
that year, and the trips would have been very successful had it not 
been for the high price of ice. The total catch of the two vessels for 
the season amounted to 570,000 pounds of fresh and salted halibut, 
valued at $18,400. Some difficulty was at first experienced in freezing 
and getting the fish to the Atlantic coast markets in good condition, 
but with the introduction of refrigerator cars no further difficulty has 
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been encountered, and the shipments have steadily increased. The 
halibut fleet has increased from the 2 sail vessels just mentioned, in 
1888, to a fleet of 97 vessels in 1915, most of them hailing from Seattle. 
While sail vessels were at first employed in the fishery, in 1915, with the 
exception of 5 steamers the halibut fleet consisted entirely of gasoline 
vessels, ranging in size from a few boats under 5 net tons to one of 
115 net tons, and were usually owned by corporations. Thecrewsvary 
from 5 to 19 men on the gasoline boats and from 37 to 44 men on the 
steamers. Some of the smaller boats do not carry any dories, the 
fishing being done from the deck. A large majority of the vessels are 
engaged exclusively in the halibut fishery, but a few discontinue purse 
seining at times to catch halibut. The number of dories carried varies 
from 2 on the small gasoline vessels to 12 on the larger steamers. The 
yt aco cook, and deck hands of a halibut vessel very seldom do any 
shing. 

Halibut are caught exclusively on trawl lines. The amount of gear 

used to a vessel ranges from 2 to 8 skates, a skate having a uniform 
length of 220 hooks placed 9 feet.apart. There are ordinarily 7 lines, 
each 50 fathoms in length, to a skate. The lines are always set with 
the tide and wind. Themen usually start out at about daybreak, and 
sometimes lines aresetaslateas5p.m. The gearis allowed to remain 
out about an hour before fishing is begun. From three to four hours 
are required to lift and fish a gear, the time varying according to 
amount set. The baiting is done on the fishing grounds just before 
setting out the lines. From the latter part of November to the last 
-of January torches are used early in the morning and in the evening 
while fishing. The hooks commonly used are the Arthur James and 
Mustad hooks, Nos. 6283 and 6284, and are seized on the line with 
No. 12 linen twine. 

Herring is the principal bait used; salmon are also used, but only 
in small quantities. Large numbers of herring from Puget Sound are 
utilized, but the main supply comes from Alaska, where many fisher- 
men are occupied exclusively in catching bait for halibut vessels. In 
starting on ahalibut trip itis customary to take 10 barrels of bait to 
each dory. A steamer willsometimes take as much as 200 barrels of 
herring on a trip. Bait is taken from Seattle only when going on a 
short trip. The herring bait is always used fresh, and in 1915 the 
cost was about $2 per barrel of 200 pounds. The price was about the 
same in Alaska. 

In the early days of the fishery halibut were taken almost exclu- 
sively in the vicinity of Cape Flattery, but now the vessels go from 
150 to 1,500 miles from Seattle, the nearest fishing bank being the 
one off Cape Flattery and the most distant one the Portlock Bank. 
The average length of a trip is 15 days, but some trips to near- 
by banks are made in 7 or 8 days. Besides the halibut banks 
already named, Hecate Straits and Yakitat Bank may be mentioned. 
The most prolific of these is Hecate Straits, 350 to 500 miles from 
Seattle. Very few vessels from Seattle go farther north than these 
grounds. While in that region the most convenient place for rebaiting 
is at Prince Rupert, Canada. In recent years, under an order in 
council passed at Ottawa, United States vessels can buy bait only 
upon condition that the catch is landed at Prince Rupert. This has 
had a depressing effect upon the halibut trade of Seattle, resulting in 
some of the larger wholesale firms moving to Prince Rupert. 
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Halibut are prepared for market by eviscerating and filling the 
cavity with ice. They are then covered with ice and kept in pens in 
the hold of the vessel to prevent them from sliding around. The 
Renae of the fish are cut off upon the arrival of the vessel at the home 
dock. 

The fishery is followed throughout the entire year except when the 
vessel is laid up for repairs. Owing to the long distance traveled and 
the rough weather often encountered, halibut fishing constitutes a 
‘dangerous occupation, some men being lost every year. In 1915, 60 
men were lost. 

In the early days of the halibut fishery the local demand was light, 
a vessel load of 20,000 pounds being sufficient to supply it. In 
addition to halibut, the vessels also bring in small quantities of 
sablefish, the total quantity in 1915 amounting to 575,810 pounds, 
valued at $13,782. is species is one of the most palatable fishes 
found on the Pacific coast, or elsewhere. For some unaccountable 
reason it has not been utilized to any great extent, but the indica- 
tions now are that increasing quantities will be brought in annually. 

Salmon.—The total catch of all species of salmon, including steel- 
head trout, in 1915 amounted to 91,130,492 pounds, valued at 
$2,330,474. The catch of the different species in the order of their 
importance was as follows: Chinook, 18,188,160 pounds, valued at 
$699,771; silver, 18,630,302 pounds, valued at $543,241; humpback, 
29,998,291 pounds, valued at $367,521; blueback or sockeye, 5,043,374 
pounds, valued at $345,810; chum, 17,156,244 pounds, valued at 
$282,842; and steelhead, 2,114,141 pone valued at $91,389. The 
greater part of the catch was utilized in canning. Large quanti- 
ties were also used for freezing, smoking, salting, and mild curing. 
From the above, it will be seen that the fishermen received the 
following average prices per pound for the different species: Blue- 
backs, 64 cents; steelhead trout, 433; cents; chinook, 34 cents; silver, 
23% cents; chum, 13 cents; and humpbacks, 1+ cents. 

Chinook.—Chinook salmon are taken in every county of the State 
having fisheries, but Pacific County, with a catch of 4,371,135 pounds, — 
is far in the lead. The greater part of the catch is taken in the 
Columbia River. The pound-net fisheries at Chinook and gill-net 
fisheries at Ilwaco contribute a large part of the catch. Wahkiakum 
County, situated entirely on the See River, ranks next to 
Pacific County, with a catch of 2,600,571 pounds. There are several 
very important fishing points in this county, but Cathlamet, with its 
valuable pound-net Ati gill-net fisheries, is the leading one. What- 
com and Skagit Counties, both on Puget Sound, also furnish large 
catches of chinook, pound nets being the principal apparatus of 
capture. Cowlitz County, on the Columbia River, and King County, 
on Puget Sound, are also deserving of mention for their output of 
chinook. This species is taken commercially as far from the coast 
as in the Snake River at Clarkston, Wash., opposite Lewiston, Idaho. 
It is an important item in the seine catch of that vicinity. 

Chinook are found during the entire year in. Washington, but the 
best catches are made between May 1 and September 15. Chinook 
average in size from 20 to 25 pounds, but some weighing 100 pounds 
have been taken. The size varies with the apparatus ce The 
average size of those taken in gill nets is probably less than those 
taken with some of the other apparatus, as a gill net with an extra 
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mesh, say from 8} to 104 inches, is necessary for the larger chinook, 
and comparatively few fishermen have these extra nets. Fishermen 
sometimes call the chinook “‘springs”’ until they are ready to spawn; 
after that they turn dark in color and are called “‘jacks.” Large 
numbers of chinook are caught by trolling, but in 1915 the silver 
salmon replaced that species in importance. While large quantities 
of chinook are smoked, mild cured, and frozen, more than one-half 
of the entire catch is utilized for canning. There has been an increase 
in the output of this species since 1904 of 2,976,377 pounds, but a 
decrease in value of $1,784. 

Silver salmon.—Silver salmon are taken quite generally throughout 
the waters of the entire State, Columbia and Garfield Counties on 
the Snake River alone failing to report any catch. The total output 
of Puget Sound was 14,753,946 pounds, as compared with 1,871,673 
pounds credited to the Columbia River. A small quantity was taken 
commercially in the Snake River as far up as Clarkston, Wash. More 
than two-thirds of the total output of the State was utilized for can- 
ning. Large quantities were also salted and frozen. Pound nets and 
lines are the most important forms of apparatus used in taking silver 
salmon, two-thirds of the catch being taken by this means. The 

eater part of the remainder were taken in gill nets. Silver salmon 

ollow bluebacks and run mainly from September 1 to the end of 
the year, but are scarce in December. They are of a more uniform 
weight than chinook, an average for the entire State being from 6 to 8 
pounds, though some weighing 30 pounds have been taken. The 
output for 1915 as compared with that for 1904 shows a decline 
of 7,390,885 pounds and an increase of $40,220 in value. 

Humpback.—Humpback salmon are important only on account of 
the large catches made, as the average price in 1915, as already 
shown, was only 1}cents per pound. The total output was nearly 
one-third of that of all species of salmon combined. In 1915 this 
species constituted about one-half of the purse-seine catch, which is 
the most important apparatus used in their capture. Practically the 
entire catch is taken in the Puget Sound region and is utilized almost 
exclusively for canning. The average weight of the humpback is 
about 4 pounds. They are taken mainly in the summer and fall and 
ea in increased numbers every two years. 

lueback or sockeye.—This is the most valuable of all the salmon, 
as the average price, 64 cents per pound, paid in 1915, indicates. By 
reason of the bright-red color of the meat and its rich flavor it is 
the most highly prized of the salmon for canning. More than one- 
half the catch was taken in the Puget Sound region, but the Quinault 
River in Grays Harbor County contributed most of the remainder. 
The blueback run extends from July 15 to the latter part of August. 
During this time they are being followed by purse-seiners through 
the Strait of Juan de Fuca to the south side of San Juan County and 
thence up the Rosario Strait northward to the Canadian line. The 
blueback is termed a Canadian fish by reason of being taken by 
American fishermen on its way to its spawning grounds in the Fraser 
River, Canada. Bluebacks sometimes reach a weight of 12 pounds, 
but the average weight is about 5 pounds. Heavy runs of this species 
occur periodically every four years, the last one being in 1913. It 
will thus be seen that 1915 would naturally be a slack year. The 
years of these large runs are called “big years.” As compared with 
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1904, the canvass for 1915 shows a decline in the output of this species 
of 6,464,036 pounds in quantity and $181,678 in ad 

Ghum.—Next to the humpback, this species commands the lowest 
price of any of the salmon. The average price per pound in 1915 
wasl3cents. They are taken mostlyin the Puget Sound region, purse 
seines being the chief means of capture, though large quantities are 
also taken with gill nets and pound nets. The run begins about Sep- 
tember 20 and continues ‘inti the end of the year. Most of the catch 
is utilized for canning, but considerable quantities are sold frozen. 
The average weight of the chum salmon is about 8 pounds, though 
some weighing as much as 12 pounds have been taken. There has 
been an increase in this species since 1904 of 3,504,056 pounds, valued 
at $151,402. 

Steelhead trout.—This species is taken very generally in the waters 
of Washington but is much more plentiful in the Columbia River, 
more than one-half of the State’s entire catch being credited to that 
river. More than one-half of the catch was taken mm pound nets and 
most of the remainder in gill nets. This fish is found in the Snake 
River as far up as Clarkston, Wash., and constitutes the most im- 
portant part of the catch at that locality. It is more plentiful during 
the winter and until March 15, which accounts in a measure for the 
good price received. It is said to be not so attractive for eating dur- 
ing part of the spring and summer seasons. The skin then is dark 
in color, though the flesh is white. It is also quite thin at this time, 
following the spawning season. Jn 1915 the fishermen received on 
an average about 4,4; cents per pound. Only a small proportion of 
the catch is used for canning, as the steelheads are taken in largest 

uantities when the canneries are closed. Some are frozen, but 
the demand for the fresh fish usually equals the supply. Steel- 
head, like chinook salmon, vary much in weight, but an average 
would be about 12 pounds, though some reach a weight of as much 
as 45 pounds. There has been a fair increase, both in pounds and 
value, of this species since the last canvass for 1904. 

Cod.—Eight schooners owned in Washington, with a combined 
crew of 268 men and 156 dories, made their annual trip to Alaskan 
waters in 1915 to prosecute the cod fishery. These vessels ranged 
from 138 to 413 tons net tonnage. The result of the trip was 5,498,284 
pounds of salt cod, valued at $180,934, and 30,000 pounds of cod 
tongues, valued at $2,090. The round weight of the fish was 13,- 
745,710 pounds. Four of these schooners were from King and four 
from Skagit Counties. The catch, which was taken entirely with 
hand lines, was dry-salted in Alaska and taken to Seattle and 
Anacortes, the hailing places of the vessels, where the fish were re- 
salted and otherwise prepared for market. 

The vessels usually leave their home ports about the middle of 
March, and after three weeks sailing arrive in the neighborhood of 
Shumagin Islands, in the North Pacific. They are then approxi- 
mately 1,553 nautical miles from Seattle. As the fishing is followed 
mostly during the summer season, they have -the advantage of long 
hours of daylight. -The period of darkness during the fishing season 
rarely exceeds four hours, and is even less during June and July. 
Fishing with trawl lines for cod has been followed to some extent im 
the past, but very seldom now. The fishermen seem to prefer the 
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use of hand lines. The catch of cod has more than doubled, and the 
value nearly trebled since 1904. 

Smelt.—Smelt are taken in most of the counties bordering on Puget 
Sound, but the fishing is usually incidental to the salmon fisheries of 
this region. The fishing season is from August 1 to April 30; during 
May, June, and July the season is closed. Until recent years the fish- 
ing season extended throughout the entire year. Short seines are 
used, the length ranging from 80 to 100 yards on an average and the 
depth from 200 to 400 meshes. The bunt is 25 yards long and is of 
6 or 9 thread cotton twine with 1-inch mesh, while the wings are of 
6-thread twine with 14-inch mesh. A seine is usually fished by 
two men. 

Under smelt in this report are included eulachon, or candlefish, 
which are usually taken in the Cowlitz River near Kelso. In 1915, 
however, that river was so muddy that they continued up the 
Columbia to the Lewis River, where practically the entire catch was 
made. The Behing season is from January 1 to April 1, and they 
are taken in such large quantities that they soon glut the market. 
The price usually varies from $5 a box of 50 pounds, early in the 
season, to 10 cents a box after the season is well advanced. The 
output goes largely to Portland. Dip nets are the only form of 
apparatus used in the fishery. Since 1904 there has been an increase 
in the catch of 788,049 pounds, but there has been a decrease of 
$1,570 in value. 

Grayfish.—This species in 1915 was used exclusively in the manu- 
facture of fertilizer and oil. The total output used for this purpose 
amounted to 7,093,996 pounds, valued at.$15,959. This is a new 
industry, as no grayfish were reported in the last canvass of this 
region by the Bureau covering the year 1904. They were taken 
mainly with seines and set lines, and often by men not regularly 
engaged in fishing. 

erring.—Herring are used almost exclusively for halibut bait. 
Practically the entire catch is taken in haul seines, principally in the 
vessel fisheries. Many purse-seine fishermen also have short-haul 
seines, which they use whenever the opportunity offers for making 
a good haul of herring. Some are sold to the halibut vessels direct 
and the remainder to dealers, mainly in Seattle, who freeze them for 
use later in the season. The increase in the herring output from 
531,750 pounds, valued at $3,155 in 1904, to 2,129,149 pounds, valued 
at $9,655 in 1915, is due to the growth of the halibut fishery. 

Sturgeon.—Sturgeon are fanart in small quantities in most of the 
waters of the State but are more frequent in the Columbia River. 
Pacific County, on the latter stream, with a catch of 17,100 pounds, 
valued at $784, and 300 pounds of caviar, valued at $75, leads all 
other counties in this fishery. This species, as in eastern waters, 
shows quite a marked decline. The total catch for Washington in 
1915 amounted to 43,656 pounds, valued at $2,151, as compared 
with 125,127 pounds, valued at $4,050, in 1904. 

Rockfishes.—Puget Sound is the northern limit for the black rockfish, 
the most important catches being made by Indians fishing with hand 
lines in the vicinity of Neah Bay. Considerable quantities are also 
taken in that region by troll fishermen, and small quantities with 
set lines in various localities. Red rockfish are not taken com- 
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mercially as far north as Washington. The total catch of rockfishes 
for the State in 1915 was 101,351 pounds, valued at $2,995, as com- 
pared with 82,700 pounds, valued at $3,498, in 1904. 

Sole-—Sole are found in only small quantities as far north as 
Washington. Practically the entire catch was made with beam 
trawls, a few men in Kitsap County making a special fishery of it. 
This species is taken commercially in only four counties of the State, 
all on Puget Sound. The catch increased from 9,000 pounds, valued 
at $180, i 1904, to 68,062 pounds, valued at $1,951, m 1915. 

Carp.—No commercial fishing for carp is followed in any of the 
streams of Washington, except the Columbia River, and in only one 
locality on that river. The total output in 1915 amounted to 200,000 
pounds, valued at $4,000, which were shipped mainly to Seattle and 
Portland. Some were sent as far east as Butte, Mont. It is likely 
that the output could be increased were the markets to justify it. 

Clams.—There has been quite a decline in the output of hard clams 
in Washington since 1904. The catch in 1915 was 21,968 bushels, 
valued at $12,191, as compared with 96,821 bushels, valued at 
$54,512 in 1904. The counties leading in the production of hard 
clams are, in the order of their importance, Mason, Thurston, Kitsap, 
and Jefferson. Several other counties produced small quantities. 
Olympia is the center of the hard-clam industry of the State. The 
hard clams are packed there in hermetically sealed cans of many sizes 
from 1 pint to 5 gallons and shipped as far east as Chicago. They 
are always shipped raw. The output of soft clams in the State in 
1915 was insignificant. In the report for 1904 razor clams were 
tabulated with the soft clams, but in this report they are separated. 

The output of razor clams in 1915 was 37,275 bushels, valued at 
$56,446. While the returns for 1915 show a substantial increase as 
compared with 1904, it is likely that the industry has been over- 
worked, as some firms have dismantled their canneries and moved 
the machinery to Alaska for operation there. 

Razor clams are found ce ee along the ocean beach of Grays 
Harbor and Pacific Counties. In Oregon they are found for only a 
short distance along the ocean beach from the mouth of the Columbia 
River south. They are taken between tides at extreme low water, 
the width of the beach on which they are taken being about 56 yards. 
The fishing can be done only on ‘‘minus”’ tides; that is, tides runnin 
below mean low water. Considerable skill and dexterity are require 
in. capturing them, as they are very quick in their movements. ‘ If 
the first effort with the shovel to catch one is not successful, all 
chances of getting it at that time are gone. The method followed is 
to insert the shovel quickly in the sand below the clam and make a 

uick upward movement, the fisherman placing his hand under the 
shovel to catch the clam in its efforts to retreat. The legal season 
for taking razor clams is from September 1 to May 31, the remainder 
of the year shang a closed season except for family use. But 
it is not always possible during the open season to catch them, as 
the particular stages of the tide when they can be taken occur at 
only certain intervals. 

A brief description of canning razor clams follows: The clams are 
first put in a hot bath to loosen the shells. After going through the 
bath, the shells are removed either by hand or by a shelling machine, 
consisting of an endless chain or pulley. Both methods are fol- 
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lowed. The shells being removed, the clams then go to women who 
remove the intestines, after which they are sent to the chopper. 
From the chopper they are fed into the cans, and the latter are sent 
to the sealing machines and thence to the retort, which completes 
the operation, except labeling. The approximate time the cans are 
left in the retort varies from 45 minutes to 2 hours and 20 minutes, 
according to the temperature. The first clam cannery in Washington 
was established in Seattle in 1875, and had a capacity of two hundred 
'2-pound cans a day. 

Oysters, native and eastern.—The total production of oysters in 
Washington in 1915 amounted to 64,342 bushels of native oysters, 
valued at $250,298, and 37,859 bushels of eastern oysters, valued at 
$140,028. ‘This indicates an average price per bushel of $3.89 for 
native and $3.69 for eastern oysters. Comparing the production of 
native oysters in 1915 with that of 1904, we find a loss of 58 per cent 
in quantity but only 10 per cent in value. The eastern oysters 
during the same period show a decrease of less than 2 per cent in 
quantity and an increase of 14 per cent in value. An illustration 
of the decrease in the output of native oysters is shown in Pacific 
County. In 1904 the production in that county amounted to 60,000 
bushels, while in 1915 it had dwindled to 1,412 bushels. This has 
contributed to increasing the price of native oysters along the entire 
Pacific coast. 3 

Oye is the center of the native oyster industry of the State, 
and Shelton, in Mason County, also has a thriving oyster industry. 
Many of the inlets near these two towns are utilized for oyster-planting 
purposes. More native oysters are produced in the vicinity of these 
two towns than in all the remaining towns of the Pacific coast 
combined. Conditions seem well adapted here to their cultivation. 
Very few eastern oysters are handled at these places. The oyster 
season of this region in 1915 suffered a handicap by reason of a freeze 
occurring toward the end of the season, which killed large numbers 
of oysters. In the earlier days of the industry the grounds were 
always bare at low water, and many oysters died during the cold 
weather. To prevent this, dykes were built to hold the water and 
lessen the exposure of the oysters to the weather. Another and 
probably the main reason for building the dykes, however, was to 
establish a seed-producing area, as the public reserves had then 
become very much depleted, and it was difficult to secure seed with 
which to stock the grounds. 

It is said that the first attempt at native-oyster cultivation in the 
vicinity of Olympia was about 1880, and the business has been 
continued ever since. The supply does not meet the demand, and 
for this reason the oysters are often sold before reaching maturity. 
Another probable reason, however, for early marketing is to avoid 
the danger of freezing when the tide is out. 'The dykes have to a 
considerable extent lessened this danger. Shells have been planted 
within the dykes for the collection of spat and also to prevent the 
oysters settling in the mud. 

The average oyster season is from early in September to early in 
May. Some of the oysters are shipped in the shell, but a majority 
are shucked and shipped in cans of various sizes, holding from 1 pint 
to 5 gallons. The cans are hermetically sealed, but the oysters are not 
cooked. Shipments are made as far east as Chicago. It is likely 
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that about one-half the output goes out of the State, mostly to 
California, Oregon, Idaho, Utah, Montana, and some to British 
Columbia. As is well known, this native oyster is very much smaller 
than the eastern one. 

The eastern oyster is produced in several counties of the State 
from Samish Bay, in Skagit County, to Willapa Harbor, in Pacific 
County, but 84 per cent of the output is from the latter water. 
Shoalwater Bay, an arm of Willapa Harbor, is especially suitable for 
the culture of the eastern oyster, and it is said that so far as known 
the southern part of this bay is the only place on the Pacific coast 
where the eastern oyster will propagate and successfully develop. 
The most important oyster centers in this region are Nahcotta, 
Tokeland, South Bend, and Bay Center. Little attention is paid now 
to the native oyster at these localities as compared with times past. 
It is authoritatively stated that the first eastern oyster was brought 
to Willapa Harbor for eapge rc 1894. The shipment was made 
by J. GJ. W. Ellsworth Co., of New York, under the direction of the 
U. S. Fish Commission. Although conditions seemed favorable for 
the continued planting of eastern oysters in this a a practically 
nothing more was done for several years, due largely to the freight 
rates, which were almost prohibitory. About the year 1900 the 
business took on new life and continued to grow until 1907, when it 
slacked up from lack of demand. Little planting was done during 
the following years until the spring of 1912, when six carloads of 
seed oysters were brought from the east and planted. Allowing the 
usual time for maturing, these oysters were probably marketed in 
1914 and 1915. The planters seem to prefer ‘“‘set”’ for planting, as 
they can get more out of a bushel and they develop into a better 
oyster than older stock. - The demand for eastern oysters is now so 
great that they are rarely left on the beds after reaching 3 years of 
age. The high freight rates and heavy mortality contribute largely 
to the high price of these oysters. ‘Some Japanese oysters have been 
planted in Willapa Harbor, but they did not meet with sufficient 
favor to justify further planting. 

The oyster grounds occupied by planters in Washington have been 
purchased and deeded by the State to the owners. This deed holds 
good only so long as the land is devoted to oyster culture. 

Seed oysters.—During the year 1915, 3,544 bushels of seed oys- 
ters, with an estimated value of $8,619, were taken by planters 
from State reserves. Thereserves are tidewater grounds owned 
by the State, certain portions of which are opened up to planters 
each year between April 1 and June 15 for taking seed stock. Hach 
planter is allowed 500 sacks of 120 pounds each for every acre pre- 
pared by him for seeding, and no seed stock can be sold. 

Crabs.—Crabs are taken entirely with hoop nets and pots, the 
total catch with both forms of apparatus in 1915 amounting to 
1,734,401 pounds, having a value to the fishermen of $54,526, show- 
ing an increase since 1904 of 174 per cent in quantity, and 102 per 
cent in value. All but 92,231 pounds, valued’ at $3,104, were taken 
in the shore fisheries. Crabs are taken commercially in almost all 
of the counties bordering on Puget Sound and in Grays Harbor and 
Pacific Counties bordering on the ocean. In the two last-named | 
counties the fishing is followed almost entirely in the ocean. The 
most important coast centers in the State are Bay Center, Tok- 
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land, and South Bend, in Pacific County; Westport, in Grays Har- 
bor County; Utsaladdy, in Island County, and Dungeness, in Clallam 
County. 

Sirdnp.The total catch of shrimp in 1915 amounted to 386,- 
420 pounds, valued at $18,719, taken entirely with beam trawls. 
Nearly three-fourths were taken in the vessels fisheries and the re- 
mainder in the. shore fisheries. They were taken in all parts of 
Puget Sound, but the greater part of the shrimp fleet was owned 
and operated from Olympia and Tacoma and vicinities. An im- 
portant industry in Olympia is the picking out and shipment of 
shrimp meat. 

Whales.—The whaling industry of Washington, aside from some 
work done in Bering Sea by a coasting steamer owned in Seattle, 
was confined entirely to one locality in Pacific County. Three 
steamers are employed from the latter place and a plant is located 
there for the manufacture of fertilizer and oil from the whales. 

These steamers go from 20 to 150 miles from port in search of 
whales. Four species of whales are taken; finbacks, sperm, hump- 
backs, and sulphur-bottom. In 1915, 252 humpbacks, 66 finbacks, 
15 sperm, and 1 sulphur-bottom were taken. Some whalebone 
was taken by the whaling steamer out of Seattle, working in Bering 
Sea, but that taken from the whales captured by the steamers from 
Pacific County was not of sufficient length to give it any commer- 
cial value. 

Practically every part of the whales taken by the Pacific County 
steamers was utilized, except the water extracted from them. The 
flesh, blood, and bones contributed to the manufacture of fertilizer. 
As soon as the whale is brought in, unless it be at night, the blubber 
is stripped off and the meat cut into chunks of about 10 pounds 
each. The bone is then chopped up and put into tanks, after which 
the cooking process begins. The meat is put into vats holding 6 
tons each, where it is boiled until thoroughly cooked, the oil being 
extracted while cooking by dipping it off by hand with long-handled 
dippers. This applies to oils Nos. 2 and 8, known as whale oil. 
The meat is then put into a press and the residue of oil extracted, 
after which it passes through a drier and comes out as dry scrap, 
in which shape it is sold; as it contains 15 per cent of ammonia it is 
considered a high-grade material for fertilizer. 

After stripping off the blubber it is passed through a slicer into 
boiling tanks, having a capacity of 20 tons each, where it is cooked 
in the same manner as the meat. After cooking, it is allowed to 
stand until the following day, when the oil is run off into oil coolers 
or collectors, when it is ready for market. Practically all of 
the oil from the blubber is No. 1. The different kinds, or grades 
of oil are all manufactured in exactly the same manner, the differ- 
ence in grades being determined by the colors. No. 1 is white, 
No. 2 is dark straw color, No. 3 is still darker, and No. 4 is almost 
black. The fresher the whale, or the more quickly it is utilized 
after killing, the better the oil secured. The latter gets dark by 
holding the whale. 

Most of the oil is sold to soap manufacturers, one large firm in 
the Middle West getting the greater part of it. It is all shipped in 
tank cars. The best grade is an excellent machine oil. 
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In the case of the sperm whale the oil is extracted by tapping 
the head of the whale and letting the oil run out into a vat. 

The bone of the whale is boiled in the same manner as the meat. 
After the oil is extracted, the bone is taken out into an open yard 
and allowed to remain there for several months, or until the end of 
the season, in October, when it is ground and put through a drier 
and then through a mill, when it is ready for market as bone meal. 
This is considered a good fertilizer without other ingredients and is 
so sold. An analysis has shown that it contains 23.79 per cent of 
phosphoric acid, which places it among the high-grade fertilizers. 

Ratfish.—This fish is quite common along the Pacific coast, but 
as yet no commercial use has been made of it. It is often found by 
men fishing for grayfish. The liver of this fish is said to furnish an 
oil better even that cod-liver oil for tuberculosis and kindred ail- 
ments, and is quite extensively used in the Scandinavian countries 
and in Germany. 


WHOLESALE FRESH-FISH TRADE. 


The most important wholesale firms of the State, aside from can- 
neries, are located at Seattle, though a considerable fresh-fish trade 
is done at Tacoma and Everett, especially the former city. In 
1915 there were 14 firms in the State handling fresh fishery products 
only. The value of these establishments was $153,075, the cash 
capital invested was $26,100, the number of persons engaged was 
79, and the wages paid amounted to $50,350. Three of these firms, 
which handled crabs, cooked a few of the crabs before shipment. 


FISHERY PRODUCTS PREPARED, EXCLUSIVE OF CANNING. 


The total amount of fish frozen in the State was 8,812,127 
pounds, valued at $371,854. Thisincludes fish frozen by refrigerator 
plants for wholesale dealers. The most important species frozen, 
based on their value, were halibut, chum, silver, and chinook sal- 
mon, and herring, the latter being utilized mostly for halibut bait. 
Sablefish and smelt were also frozen in considerable quantities. 

The mild-cured trade in Washington was confined to chinook 
and chum salmon, divided as follows: 1,208,800 pounds of chinook 
salmon, valued at $130,052, and 83,000 pounds of chum salmon, 
valued at $2,060. The mild curing was all done at Seattle, Tacoma, 
and Altoona, Wash. 

The wholesale salting trade in 1915 amounted to 1,788,200 
pounds, valued at $106,493, most of it being silver salmon. Con- 
siderable quantities of halibut and sablefish and small quantities 
of several other species were also salted. Seattle and Tacoma were 
the headquarters for the salting trade. 

The smoking of fish was quite an important industry in the State. 
The total quantity smoked in 1915 was 2,058,210 pounds, having a 
value of $193,301. The principal smoking centers are Seattle, 
Tacoma, Everett, and Bellingham. Chinook salmon and sablefish 
were the most valuable smoked fish, though halibut, cod, chum 
salmon, and herring also were smoked in considerable quantities. 

The following is a brief description of a smokehouse and method of 
smoking: A smokehouse is approximately 15 by 30 feet and 3 stories 
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high from the basement to the roof. A square or round building is 
preferable, so as to insure a more even distribution of heat and smoke. 
The fire is maintained in the center of the building, in the basement 
or on the first floor. Each fish is hung on three sticks, or on metal- 
lic hangers, fepetitias upon the size to be smoked. Small fish are 
placed.on sticks and large ones on metallic hangers. They are sus- 
pended from the second and third floor levels. A slow fire is main- 
tained from four to seven days, depending upon the kind of fish to be 
smoked. Alder wood and hardweod sawdust are used entirely. Saw- 
dust is used to make a smoldering fire with a great deal of smoke 
but little heat. The kip ening process differs from the regular smok- 
ing process only in that the fish are placed on trays similar to a broiler 
in the oven at home, and the alder-wood fire is maintained up to the 
neighborhood of 300° F. for two hours. By this time the fish is 
thoroughly cooked from the heat and cured by the smoke. It is 
then ready to eat. 

Among the miscellaneous fishery products prepared were 1,927 
tons of fertilizer from fish and fish offal, valued at $77,560; 171,245 
gallons of oil, valued at $50,555; 41,038 gallons of glue, valued at 
$36,200; 212 tons of poultry feed, valued at $10,370, from the same 
source; 133,689 pounds of shrimp meat, valued at $38,303; 5,000 
pounds of potash, valued at $1,125, from kelp; and 150 tons of ground 
clam shells, valued at $1,500. The oil mentioned above is used 
largely for tanning leather, while some made from grayfish livers is 
used in the manufacture of fine grades of soap. It is also said to be 
good for medicinal purposes, but no such trade has yet been estab- 
lished. 

Statistics for products prepared, exclusive of canning, in Washing- 
ton in 1915 are shown in table, page 54. 


CANNING INDUSTRY. 


In 1915 there were in Washington 76 canneries, distributed by 
districts as follows: Forty-nine, valued at $4,541,103, in the Puget 
Sound region; 15, valued at $318,685, in the Grays Harbor district; 
7, valued at $164,900, in the Willapa Harbor district; and 5, valued 
at $293,329, on the Columbia River. A total of $424,000 working 
cash capital was employed, 4,525 persons were engaged, and $1,- 
279,787 were paid in wages. Of these canneries all but a few were 
engaged in canning salmon. The remainder handled clams, clam 
juice, oysters not cooked, oyster cocktails not cooked, and shrimp 
cocktails. Some of the salmon canneries included in their output a 
few cases of canned shad, shad roe, clams, and clam juice. The total 
pack of salmon in the Statewas as follows: 590,378 cases of humpback, 
valued at $1,772,565; 178,464 cases of chinook, valued at $1,400,220; 
450,409 cases of chum, valued at $1,219,061; 206,508 cases of silver, 
valued at $1,036,859 ; 91,720 cases of blueback, valued at $932,394; and 
10,270 cases of steelhead trout, valued at $64,860. The other canned 
products consisted of 49,337 cases of clams, valued at $211,008; 270 
cases of clam juice, valued at $1,050; 7,505 gallons of clams not 
cooked, valued at $4,066; 4,944 gallons of clam juice not cooked, 
_ valued at $2,427; and 49,103 gallons of oysters not cooked, valued at 
$120,513. A case of salmon represents 48 pounds, but there is no 
uniform weight to a case of clams. The clams indicated as not cooked 
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are put up in hermetically sealed cans, which, if stored on ice, will 
keep from one to three weeks and are sometimes shipped as far east 
as Chicago. This applies also to the clam juice and oysters. 

As the heaviest runs of salmon in the Puget Sound region occur 
during the warmer weather, it is difficult to keep the fish in good con-" 
dition very long, and for this reason it was soon recognized as neces- 
sary that the canneries be located as near the salmon grounds as 
possible. In the early stages of the industry some canning was done 
at West Seattle, but it was discontinued after the buildings were 
twice destroyed by fire. The most important salmon-canning centers 
of Washington now are Anacortes, Blaine, Everett, and Bellingham, 
all being favorably located to the fishing grounds. Many of the ean- 
ning companies still maintain offices in Seattle. 

In 1915 a company in Whatcom County smoked the salmon before 
canning. The following is a brief description of the process through 
which the salmon passed _ before being canned: The salmon are first 
placed in a concrete tank, from which they are taken and passed 
through a machine which cleans and eviscerates them and cuts off the 
heads and tails. The fish, after being cut into sizes suitable to the 
size of the can, are taken to the smokehouse, where they are put on 
trays. Extending lengthwise down the middle of the smokehouse 
from floor to ceiling are 12 inclosed compartments or chambers, 8 by 
12 feet in size. Each of these chambers holds 56 wire trays, 2 by 34 
feet in size, divided into groups of 14, placed one above the other. 
The bottom tray is 27 feet above the fire and 20 feet below the top of 
the building. ‘That part of the chamber holding the trays is about 6 
feetin height. There is a ventilator over each chamber extending out 
through the roof of the building. A draft hole near the bottom of 
each chamber or floor of the inhaling enters the space where the fire 
is located. The salmon remain in the chambers about 24 hours, 
or a trifle less. The capacity of this smokehouse is 35,000 pounds. 
Alder wood was at first used, but it has since been replaced by oak. 
This building was built only recently, and it is therefore believed to 
possess the most modern ideas. 

An advantage to the dealer in smoking the salmon before canning 
is that it gives the inferior grades of fish the same color as those of a 
higher grade, such as the blueback. The dealers claim that there is 


not nearly so much difference in the quality of salmon meat as the _ 


color would seem to imply. In proof of this statement it is said that 
fish brokers have been unable to distinguish between smoked chum 
and smoked blueback. 
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FISHERIES OF OREGON. 


While not the least of the three States on the Pacific coast in point 
of area, Oregon presents the shortest water front and ranks third in 
the extent of its fisheries. 

The number of persons employed in the fisheries and fishery 
industries of Oregon during the year 1915 was 5,900; of these 23 were 
engaged on fishing vessels of 5 tons net or more; 60 on vessels engaged 
in transporting fish and fishery products; 4,472 in the shore, or boat, 
fisheries; and 1,345 on shore, in canneries, fish houses, etc. 

The investment in the fishery industries during the year was 
$4,064,151, of which $25,935 was credited to 5 fishing vessels ; $96,034, 
to 30 transporting vessels; $582,485 to 1,382 gasoline boats; $69,805 
to 1,264 other small boats of various descriptions; $757,170, to all 
apparatus used in the fisheries of the State; $2,083,913, to shore and 
accessory property; and $448,809, to working cash capital. 

The products of the fisheries of the State in 1915 amounted to 
34,692,863 pounds, valued at $1,479,021. The various regions con- 
tributing to this total are, in the order of their importance, as follows: 
Columbia River district, 27,879,438 pounds, valued at $1,271,357; 
Rogue River, 1,133,331 pounds, valued at $66,298; Pacific Ocean, 
596,059 pounds, valued at $30,415; Tillamook Bay, 1,191,488 pounds, 
valued at $24,516; Nehalem River, 893,630 pounds, valued at 
$17,493 ; Umpqua River, 669,663 pounds, valued at $12,425; Coquille 
River, 549,804 pounds, valued at $10,914; Siletz River, ‘310,454 
pounds, valued at $9,994; Coos Bay, 348,881 pounds, valued at 
$8,411; Nestucca River, 353,059 pounds, valued at $8,207; Alsea Bay, 
391,562 pounds, valued at $7,346; Yaquina Bay, 169,560 pounds, 
valued at $6,071; Siuslaw River, 117,526 pounds, valued at $2,530; 
Chetco River, 43,130, pounds, valued at $2,149; and Necanicum River, 
45,278 pounds, valued at $895. 

The Columbia River catch is so far in excess of all the other regions 
combined as to render it worthy of special mention. The catch in 
that river in 1915 amounted to 27,879,438 pounds, valued at 
$1,271,357. Of this quantity 27,036,808 pounds, valued at $1,239,001, 
over 96 per cent of the total, were salmon, and the greater part of 
these, or 20,454,002 pounds, valued at $1,091,156, were chinook 
salmon. Theremainder of thesalmon catch was blueback, chum, sil- 
ver, and steelhead. Humpback salmon are rarely seen this far south. 
Columbia River has what is known as a “spring” run and a “fall” 
run of salmon, though the interval between the two seasons is very 
limited, the closed period extending only from August 25 to Septem- 
ber10. Thespring run of chinook was better in 1915 than for several 
years, and the fall run was very good for the first week or two after 
the opening of the season, but after that it seemed to diminish. The 
bluebacks, which accompany the spring run of chinooks, were so few 
in 1915 as to be almost a failure; they seem to have been veryscarce 
for two years. The chum salmon, which run from about the middle 
of August until late in November, show a fairly good catch for the 
year under consideration. The silver salmon usually appear about 
midsummer and continue until some time in November; the catch 
of silvers was not so good as in past years. The run of steelhead was 
about normal. 
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Commercial fishing in this river covers a distance of 200 miles or 
more from the mouth of the river to Celilo Falls, in Wasco County, 
but the major portion of the work is done within 40 or 50 miles of 
the mouth and chiefly with gill nets. Important seine fisheries 
are located on the sand bars near Astoria, these grounds being leased 
from the Government. Comparativly little pound-net fishing is done 
on the Oregon side of the river, this method being used principally 
on the Washington side in a widened portion of the river known as 
Bakers Bay, located just within the mouth of the river. Fish wheels 
are of both the scow and stationary type and are located at various 
points on the upper river above the mouth of the Willamette River. 

Considered as a whole, the 1915 pack was slightly above the normal, 
but the fall pack was light, due to the fact, above stated, that the fall 
run of chinook salmon dropped off early. 

Considerable quantities of salmon have been mild cured on this 
as well as other rivers of Oregon in the past years, mostly for export 
to the German trade, but this demand has decreased to such an 
extent since the beginning of the European war that the output of 
this product has suffered a marked decline. The loss of the foreign 
trade, however, has been partly offset by an increased domestic 
demand, and it is believed that with proper effort this business can 
be made independent of the export trade. 

During the last year or two a very important troll-line fishery has 
been established by the fishermen of Columbia River. This work 
is carried on chiefly during the interval between the spring and fall 
seasons, when gill-net fishing is prohibited, though some follow it 
prior and subsequent to that period. The boats are of an especially 
good type, propelled by gasoline engines of sufficient power to enable 
them to go out in very rough seas; the fishing is done in the ocean 
about 5 or 6 miles from the mouth of Columbia River and sometimes 
down as far as Tillamook Head. One boat will sometimes fish as 
many as five to seven lines, fixed on outriggers. The troll-line catch 
is practically all chinook salmon. 

The statistics as to number of persons employed, investment, and 
products of the fisheries of Oregon in 1915 are given in the table, 
page 51. The yield of the fisheries of the coastal waters of the 
State is given in the following table: 
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YIELD OF THE FISHERIES OF THE COASTAL WATERS OF OREGON IN 1915. 
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FISHERIES BY COUNTIES. 


The commercial fisheries of Oregon were prosecuted in 15 counties 
during the year 1915. This number includes every county on Colum- 
bia River from the mouth up to and including Wasco County at 
Celilo Falls, several counties on Willamette River, a tributary of 
Columbia River, every county on the coast, and also Josephine County, 
which, though located inland, has a run of salmon in Rogue River 
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which passes through the county en route to the ocean. In consider- 
ing the fisheries of the various counties they will be taken up accord- 
ing to their rank as regards the value of the catch. 

Clatsop County.—This county, with its extensive salmon-canning 
industry, located at Astoria, ranks far above any other in the State. 
The catch for the year was 22,676,724 pounds, valued at $1,039,955. 
The great bulk of this catch was salmon, with chinook far in excess 
of the others; the catch of chinook was 16,167,867 pounds, valued at 
$886,585. Next to the salmon, the most important catch was razor 
clams, of which 77,200 pounds, valued at $10,900, were taken on the 
coast. ‘The fisheries here support five canneries, all located at Asto- 
ria, on Columbia River; four of them also canned small quantities 
of shad and shad roe in 1915. 

Several of the firms also froze small quantities of salmon, shad, 
shad roe, and sturgeon. Six clam canneries were operated on the 
ocean side of this county in 1915, but the pack was not up to normal 
because the clams seem to have been on the decrease for several 
years. One of the canneries also packed a very small lot of salmon. 
Considerable crab fishing has been done from Astoria during the last 
few years: The greater part of this work is done from January to 
June, and during the early part of this period it is frequently too 
rough for the boats to reach the crab-fishing grounds, which are loca- 
ted principally beyond the Columbia River bar at the mouth of the 
river; they often go as far as 15 to 20 miles when crab fishing. But 
for this obstacle greater effort would undoubtedly have been made 
in this line. The crabs are taken with a sort of dip net or hoop net, 
made of cotton twine, hung on iron hoops, two hoops to each net, 
placed one above the other, about a foot apart; the nets are sunk 
and buoyed so that they may be located easily. 

The most important form of apparatus in Clatsop County is the 
gill net, the catch of which was 14,607,184 pounds, valued at $641,041; 
the great bulk of this was salmon, with small quantities of shad and 
sturgeon. Seines occupy the next place in point of importance, the 
catch with these being 6,024,288 pounds, valued at $302,764. The 
line and pound-net fisheries also add considerable quantities to the 
salmon catch of this county. 

The investment of Clatsop County wis $2,076,577, an amount 
greater than that of all the other counties combined. 

Columbia County.—This county ranked second in the value of the 
catch, but the amount invested was less than in some other counties. 
This is probably due to the fact that some of the other counties have 
canneries, and these buildings add considerably to the investment, 
while Columbia County has no canneries or fish houses of any kind, 
except a small wholesale fresh-fish house at Rainier. Practically all 
the fish caught by the fishermen of this county are sold to the canner- 
ies at Astoria. The catch amounted to 2,711,569 pounds, valued 
at $114,911. The investment for the year was $176,162, this amount 
consisting chiefly of the value of gasoline boats and gill nets. 

This county adjoins Clatsop County and borders on that part of the 
Columbia River where the Shing grounds are especially prolific, and, 
as in the latter county, owes its importance principally to the gill-net 
fisheries, the catch by these nets being 2,317,982 pounds, valued at 
$83,179. Of this amount 1,835,441 pounds, valued at $76,154, 
represent chinook salmon alone, the remainder being made up of 
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other salmon and small quantities of shad and sturgeon. The pound- 
net catch of this county consisted entirely of salmon. The seine 
catch ranked next to that of the pound nets and was made up of sal- 
mon and carp. The only carp fishery in the State during 1915 was 
located in this county on Willamette River Slough. The catch of 
carp amounted to 50,000 pounds, valued at $750, and a part of it 
was sent to New York. These fishes are said to be very plentiful in 
this section, but there is very little demand for them. Some crawfish 
are also taken from this slough, though this fishery has suffered a 
decrease during the last year or two. 

Curry County.—The total catch of the fisheries of this county during 
1915 was 1,086,283 pounds, valued at $63,035, this being the third 
county in point of importance. This position is due to the fact that 
Rogue River, which produces the great bulk of the catch, has both 
a spring and fall run of salmon. Small catches are also taken from 
Chetco River, but this stream is comparatively unimportant. Rogue 
River flows from Crater Lake in the western part of Klamath County, 
entirely through Jackson and Josephine Counties, and enters Curry 
County at the northeastern corner, flowing in a southwesterly direc- 
tion through the center of the county to the ocean, and, with the ex- 
ception of Columbia River, is the longest stream which we have to 
consider. Commercial fishing extends from the mouth up to Grants 
Pass, located in Josephine County. The fishermen on the lower 
river are handicapped because of the lack of shipping facilities and 
are compelled to depend entirely on vessels; the two canneries located 
just within the mouth of the river get practically the entire catch of 
the lower-river fishermen, but those fishing the upper reaches in 
Josephine County have access to the railroad at Grants Pass and 
considerable quantities go from that point in the fresh state. The 
catch of the county consisted entirely of salmon, all of which were taken 
with gill nets and seines, the gill-net catch being 660,523 pounds, 
valued at $38,992, and the seine catch, 425,760 pounds, valued at 
$24,043. The Chetco River catch usually goes to a small cannery 
located in northern California, as this is more accessible than the plants 
in Oregon. The investment in the fisheries of Curry County during 
the year was $111,891. In addition to canned salmon this county 
produced a small quantity of mild-cured chinook. 

Multnomah County.—This county, with a catch of 1,165,488 
pounds, valued at $62,232, ranked fourth in the value of its fisheries 
and presents a variety of fish exceeded only by Clatsop and Lincoln 
Counties, although it is located a considerable distance up Columbia 
River. Several fishing vessels operated by a firm located in Port- 
land added a number of species to the list, as cod, halibut, sablefish, and 
rockfish, all of which were taken by lines. The chief form of ap- 
paratus used by the fishermen of this county was the gill net, witha 
catch of 746,724 pounds, valued at $36,577, consisting mostly of 
chinook salmon. The catch of crawfish, amounting to 95,000 
pounds, valued at $10,735, was the nextin importance. These fishes 
were taken in small traps similar in construction to aneelpot. The 
wheel fisheries of this county have been quite important in past 
years, though the catch was rather light in 1915; the 18 wheels 
owned in the county, valued at $64,800, show a catch of only 161,411 
pounds, valued at $7,543. 
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The investment during the year was $870,944; this is exceeded 
only by Clatsop County, and the large amount is invested chiefly 
in the buildings used in the wholesale fishery trade, the cannery 
located on the Willamette River in Portland, and three canneries 
on the Columbia River side of the county. The amount invested 
in fishing apparatus is comparatively small. This county has quite 
important seine fisheries on Columbia River, but the catch in the 
year under consideration was negligible. One of the canneries on 
the Columbia packed some shad and shad roe, and some salmon 
was mild cured, salted, and smoked in Portland. 

Tillamook County.—Although this county has three bodies of water 
in which commercial fisheries are prosecuted, the catch during 1915 
was sufficient to give it only fifth place in the value of its fishery 
products as compared with other counties. The catch amounted 
to 2,438,177 pounds, valued at $50;216, and was made up chiefly of 
chinook salmon, the bulk of which were taken in gill nets. The run 
of chum and silver salmon was also very moa in this county. 
Tillamook Bay is the most productive body of water in the county, 
having a catch of 1,191,488 pounds, valued at $24,516; this catch 
consisted of salmon, soft clams, and crabs, the bulk of it being sal- 
mon. ‘Two salmon canneries are located at Bay City and one at 
Tillamook; a small clam cannery has recently been established at 
the latter place and handles pracantls) all the clams taken at this 
point. There is also a mild-curing establishment at Bay City. 
Nehalem River is the second in importance in the county; the 
catch was entirely salmon and amounted to 893,630 pounds, valued 
at $17,492. It is prociicaly all handled at the two canneries on 
the river at Wheeler and Nehalem. One plant put up a small 

uantity of mild-cured chinook salmon. The remaining cannery of 
this county is located on Nestucca River, where the catch is wholly 
salmon and amounted to 353,059 pounds, valued at $8,207, in 1915. 
The fishing on this, as well as Nehalem River, is all done with gill 
nets. One of the plants on the Nestucca put up a very small lot of 
mild-cured chinook salmon. 

Although Tillamook County has six salmon canneries and one 
clam cannery, the investment is comparatively small, because the 
buildings are Inexpensive, the total investment for the year being 
$269,938. 

Wasco County.—This county, though located a _ considerable 
distance up the Columbia River, occupies a prominent position 
among the fishing counties of the State. Itranked sixth in the value 
of its fisheries and supports quite an important salmon cannery. 
The catch amounted to 973,475 pounds, valued at $44,757, mostly 
salmon, with chinooks predominating. Of this catch 838,888 
pounds, valued at $40,871, which is 86 per cent of the total quantity, 
were taken in fish wheels, 9 of which, valued at $43,000, were oper- 
ated by the fishermen of this county. In addition to salmon, the 
wheels took a small quantity of sturgeon. The seine fishing of 
this county is comparatively light and the gill-net fishing is negligible. 

As previously stated, commercial fishing on the Oregon side of 
Columbia River does not extend above Celilo Falls, which is located 
_in this county. Some of the fish wheels are located here, and the 
catch is usually very good. A considerable number of salmon are 
caught by the Indians, who stand on the rocks at the falls and spear 


ee 


ee ee 
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the fish en route up the river for spawning. The Indians become 
very expert at this work, and many of them secure a sufficient 
supply of fish to last them through the winter. The fish are hung 
in the open and cured by the simple process of drying. The preser- 
vation of fish thus cured by the Indians is generally assured, and is 
said to be superior to any dried fish produced by the white man. 
The greater part of the salmon taken by the fishermen of this county 
were canned, and a small lot was mild-cured. The investment of 
the county for the year was $139,125, the value of the cannery and 
the value of the wheels making up the major portion of the amount. 
Clackamas County.—This county, located on Willamette River, 
had a catch of 397,398 pounds, valued at $26,744, during the year 
1915. Although it is located quite a distance inland and supports 
no canneries or wholesale fish houses, it ranked seventh among the 
fishery counties of the State, which is due to the very extensive run 
of salmon in Willamette River. The greater part of the salmon are 
taken with gill nets, but a considerable number are taken by trolling 
below the falls at Oregon City. This is a comparatively recent in- 
dustry, having been established only about six years ago. It is 
said that hundreds of small rowboats may be seen some days during 
the season, a considerable number of them being sportsmen coming 
from Portland and other points along the river for a day’s outing. 
The law permits them to take only three fish to a man during one 
day, and the fish are so numerous that it is very easy to secure this 
number. The trolling season is in the spring, beginning early in 
March and continuing until early May, when the gill-net season is 
on. The catch, however, is negligible prior to April, and the fish 
do not seem to “strike” well after the first week in May. Practi- 
cally no fishing is done above the falls, although some fish go over 
the fishway located there. The line catch is all chinook salmon. 
Some few silver and steelhead are found in this river in the fall, but 
only a very small catch of the latter is reported for the year, these 
being taken in gill nets. The sportsmen sometimes catch a few 
steelhead by line fishing in the fall. The only other species taken in 
this county is the crawfish; some of these are taken in Tualatin 
River, a small stream tributary to the Willamette River. The invest- 
ment of the county for the year was $10,456. About 50 per cent 
of the gill-net catch is taken to Columbia River canneries by run 
boats, and the remainder goes to the wholesale fish trade in Port- 
land. A considerable part of the line catch also goes to Portland. 
Lincoln County.—The commercial fisheries of this county are sup- 
orted by three waters, Alsea Bay, Siletz River, and Yaquina Bay. 
he total catch amounted to 931,931 pounds, valued at $25,496, this 
value giving it eighth place among the fishing counties of the State. 
The Alsea Bay catch was 391,562 pounds, valued at $7,346. The 
reat bulk of this was salmon, taken in gill nets, and practically all 
Ranting at the two canneries at Lutgens and Waldport, one of which 
also packed some of the crabs caught here. The Siletz River catch 
amounted to 310,454 pounds, valued at $9,994, and consisted wholly 
of salmon, the greater part of which was taken with gill nets and a 
small portion with seines. Practically all of this salmon is handled 
at the cannery located at Taft, near the mouth of the river. The 
fisheries of Yaquina Bay region present a greater variety than the 
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other sections of the county. The total for this region amounted 
to 169,560 pounds, valued at $6,071, and, in addition to salmon, 
included soft clams and crabs and small quantities of flounders, 
herring, perch, smelt, and oysters, this being the only place in the 
State where the last-named five species are taken commercially. The 
output of oysters, which were all native, market stock, was only 
221 bushels, with a value of $725. Attempts have been made to 
cultivate the eastern oyster in this bay, but the results were rather 
discouraging. The fishermen of this region are fortunate in havin 
good shipping facilities to Portland and other inland cities, an 
practically the entire catch is sent out by rail. 

This is one of the three counties of the State maintaining fishing 
vessels, although only two of these were operated in 1915, their 
catch consisting of halibut and “lingcod.’”’” The investment of this 
county amounted to $141,553. 

Coos County.—The fishery products of this county during 1915 
amounted to 936,445 pounds, valued at $21,408; thus it ranked ninth 
in the value of the catch. The bulk of this was salmon taken by gill 
nets, the paris being 684,439 pounds, valued at $14,519; 189,906 
pounds of salmon, valued at $3,763, were taken by seines. The 
fisheries of the county are located on Coos Bay and Coquille River. 
One salmon cannery is located on the bay at Marshfield, and, in 
addition to the canning, it also prepared a small quantity of mild- 
cured salmon. Some soft clams and crabs are also taken in this 
region. Several small boats from Coos Bay were engaged in ocean 
fishing with trawl lines for halibut, rockfishes, ‘‘lingcod,” and sea 
bass, but this fishery was not extensive. Only gill nets and seines 
are used on Coquille River, and the catch was wholly salmon, which 
were packed at the canneries located at Prosper and Bandon, one at 
each place. This region is without railroad service and is therefore 
handicapped in regard to shipping facilities, depending entirely on 
vessels. The investment of Coos County during the year was 
$116,227. 

Hood River County.—This county is located quite a distance up 
Columbia River, between Multnomah and Wasco Counties, and owes 
its importance as a fishing center to the seine fishery located at 
Cascade Locks. It ranked tenth among the counties in the value of 
the fisheries for the year; the total catch amounted to 459,046 pounds, 
valued at $20,311, all salmon with the exception of 1,500 pounds of 
sturgeon, valued at $50. The seine catch amounted to 422,046 
pounds, valued at $18,501, which was nearly 92 per cent of the total 
catch for the county. Some gill nets are fished in this county, but 
this apparatus is of minor importance. This county has no canneries 
or fish houses, and the salmon are sold to canneries located in other 
counties on the river. The investment of this county for the year 
was $5,070. 

Douglas County.—This county, although the sixth largest in the 
State, has less than 20 miles of coast line, but the largest river in 
the State, with the exception of Columbia River, is located entirely 
within its confines. This river, the Umpqua, is formed by the junc- 
tion of the north and south forks near Roseburg and is the only water 
in the county furnishing commercial fishing. The entire catch was 
salmon, taken in gill nets, and amounted to 669,663 pounds, valued 
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at $12,425. Two salmon canneries were operated on the Umpqua 
River in 1915, one at Gardiner and the other at Reedsport, and these 
handled practically all the salmon taken from the river; only a few 
tierces being mild cured. The investment during the year was 
$93,444. 

Washington County.—This county ranked twelfth in the value of 
its fisheries in 1915. The total catch was 48,420 pounds, valued at 
$5,474, and consisted entirely of crawfish, all of which were taken in 
traps fished in Tualatin River, which is a branch of the Willamette 
River. The traps are very similar to an eelpot; they are made of 
cotton twine, about 14-inch mesh, covering a small, round iron frame. 
The demand for crawfish is said to have decreased considerably since 
the prohibition law went into effect, as most of them were handled 
by the saloon trade. The season is from March 1 to November 1, 
and the best catches are made during June and again in September 
and October. The crawfish buries itself in the mud during the winter. 
The investment in this county was only $640, the least, with one 
exception, in the State. 

Josephine County.—This is the only county in the State not border- 
ing on the productive waters of Columbia River or on the coast that 
supports commercial fisheries. It owes its place among the fishing 
counties to the fact that Rogue River passes entirely through it 
before entering CurryCounty. The fishing extends up as far asGrants 
Pass, near the eastern border of Josephine County, and a considerable 
part of the catch of the county is shipped by rail from that point in 
the fresh state. The catch was all salmon, amounted to 90,178 
pounds, valued at $5,412, and was all taken in gill nets. The invest- 
ment was all in gill nets and boats and amounted to $3,278. 

Lane County.—This county has considerable area, but, like Douglas 
County, has a very short coast line, and the catch of fish is compara- 
tively small. It was all taken from Siuslaw River and amounted to 
117,526 pounds, valued at $2,530. The only form of apparatus used 
was pu nets. One cannery, located at Florence on the Siuslaw, 
handles practically all the salmon. The investment of $48,590 was 
mostly in the cannery building. 

Yamhill County.—The output of this county was the least of all 
the fishing counties of the State. The product consisted entirely of 
crawfish, amounting to 5,300 pounds, valued at $588. All were taken 
from Yamhill River, tributary to the Willamette, in traps similar to 
those noted under Washington County. The investment for the 
county was only $256. 


116 FISHERY INDUSTRIES OF THE UNITED STATES. 


Persons ENGAGED, INVESTMENT, AND Propucts OF THE FISHERIES OF OREGON 
IN 1915, BY COUNTIES. 


Clackamas. Clatsop. Columbia. Coos. 


PERSONS ENGAGED. 


Number.| Value.| Number. | Value. | Number.| Value. |Number.| Value. 


‘On ‘vessels ishing? 2 22 s.cace [ase seer B | woe cetseiceia|ow = Ste ocekle deecees «|e seats esl eee aemmes 
On vessels transporting - - - - 34 PA ee 

In shore fisheries .......---- a 2,393 271 |... 

On shore, in canneries, etc..|....-.-.- 4. Se 680 |. 20 |. 


aor roe 


GANOS fs eee eet he al ae eeamen 
re shore fisheries: 
SONICS 2. ate cae! Ss Spe ag. eee sleet 
Wen Sth yard sen sn] 2 — oases ces 
Gilliets (a5 ~-5-osoasee> 
Length in yarder:: saa 

Pound nets. ee es 


ints ese bBo Se eee 
Tongs, hoes, etc. ..-..---|--------- 
Shore’ and’ accessory 

property .. 22. ......-|---..-.-- 
ashi Gapitaleco sacs eeee o| serene an 


Pounds. | Value. 


g 
See NP COd 22 eres, Satan ate [Peer = aan 
OCKHSHOSS po cscune cece eee |cvteinnctde's 
Salmon: 
Blueback 


nie Beep ares sce? FO es De, ik feed 
Motel ec seo cee ere 397,398 | 26,744 


‘ 
‘ 


— ae 


FISHERY INDUSTRIES OF THE UNITED STATES. 


LET. 


Persons ENGAGED, INVESTMENT, AND PRopucts oF THE FISHERIES OF OREGON 


IN 1915, By CountTIEsS—Continued. 
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Persons ENGAGED, INVESTMENT, AND PropucTs OF THE FISHERIES OF OREGON 
IN 1915, By CountTiEs—Continued. 
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Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF OREGON 
IN 1915, By CountTres—Continued. 
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In the vessel fisheries of Oregon the catch was all taken with lines, 
and amounted to 262,959 pounds, valued at $9,055. In the shore or 
boat fisheries gill nets were the most productive forms of apparatus, 
the catch amounting to 23,256,052 pounds, valued at $918,946. The 
catch with seines was 7,500,793 pounds, valued at $363,280. Pounds 
nets took 1,263,561 pounds, valued at $45,198; lines, 686,500 pounds, 
valued at $44,060; wheels, 1,000,299 pounds, valued at $48,414; 
tongs, hoes, etc., 101,207 pounds, valued at $14,666; pots and ile ay 
377,392 pounds, valued at $26,572; and hoop nets, 244,100 pounds, 
valued at $8,830. 

The following tables give statistics by apparatus of the quantity 
and value of fishery neat taken in the fisheries of Oregon in 1915: 


YIELD OF THE VESSEL FISHERIES OF OREGON IN 1915, BY CouNTIES, SPECIES, AND 


APPARATUS. 
ictek nie Spe Clatsop. | Lincoln. Multnomah. Total. 
Lines: Pounds.| Value. | Pounds.| Value. | Pounds.| Value. | Pounds.| Value. 
C0 Bp ie ee spa ee RE a en) WR Se oS ee ttl eee 14, 400 $288 14, 400 $288 
Halibutlesesccccd 98,000 | $2,940| 52,485 | $1,756 | 68,684 3,434 | 219, 169 8,130 
“Tangood??.. 2.2 6,000 75 1,870 ZO. eee renal e cee eee 7,870 104 
Rockfishes.....-. 5, PONT aa cere te] aete ete mae 1,00 20 ' 145 
MDIGHSM Sc acece alee soe eee ecu mae ce naloeweine cette UE re meh 15,520 388 15,520 388 
Totalsu- a 109, 000 3,140] 54,355 1,785 | 99,604 4,130 | 262,959 9, 055 


Sratistics OF YIELD IN THE SHORE FISHERIES OF OREGON IN 1915, By COUNTIES, 
SPECIES, AND APPARATUS. 


BY SEINES. 


Species. Clatsop. Columbia. Coos. Curry. Hood River. 


Pounds. | Value. | Pounds. via Pounds.| Value.| Pounds.) Value. |Pounds.| Value. 
000 


Carp it <. dew cop sn [sist cee eee ale oee sane E SAD0 Eo eenlcswecae | oem ce eee emer | oS 
GIVING <\scman =~ 2c 2,000 + 3 1) ee eee Memes Seschoe (Semiceec bsecsiser— =a 0c leita aerate 
Salmon: . 
Blueback. .. - - 100 645145) 483rase. <3: eles pete (Ces emt tew ame eae amie aah asthe 2,760 $138 
Chinook......- 4,609, 415 |264,150 | 98,460 | 4,923 | 60,358 |$1, 797 | 382,820 |$22,968 |295, 780 | 14,789 
Chum os ccs<s 133.0% GO A aes Beane ta epee fF Poot Sao cl sa sebe- es eee er 
Silvel- <3. 64,810 | 1,264] 11,436 230 | 129,548 | 1,966} 42,640] 1,065 | 13,614 273 
“S111: ee eee 227 O69") Siena 25: ch c| cemaee elect olla beierers|femetminleerrel tele o(eelete | eee 
Sieelhead trouts...|) S75; 5610) ee;60se| sie o~- | seen kee eee alana cee 300 10 |108,392 | 3,251 
Sturgeon.......... 2, 245 OR aero = oes ~-)!s re See ee ete al otto |e eee 1, 500 50 
Notdlenmssess 6, 024, 288 |302,764 | 159,896 | 5,903 | 189,906 | 3,763 | 425,760 | 24,043 |422, 046 | 18, 501 
Species. Lincoln. Multnomah. Tillamook. Wasco. Total. 
Pounds.| Value.| Pounds.| Value.| Pownds.| Value.| Pownds.| Value.| Pounds. | Value. 
LOD y 0) Se es Se a I ee 8 ee a A er | ee eset ores sd emote riod Seskont $750 
Borgir. 23 hs Aa eoe oe ted ee a ce ac aa ate eam nee een se 2,000 120 
Perch it <.ceecessas 1759303) S360) < [50625 52). S285 essences) se geese oveecasee| smite 11, 930 360 
Salmon: 
BlvenaGK. o..5:-|s.-0scaceeesaees A> 808) | S240 | heeccnsncn| oven ae fiweeenacefcaeanae 117,233 | 5,862 
Chinook......-. 5, 200 104 | 33,461 | 2,195 | 79,340 |$1,973 }.-...--.-|-..--.. 5, 564, 834 |312, 899 
CHiN sso.c0 b's s|ecwc-ocec| setae alee cees| <ecmoce 55805] 30) secon -celae oem 702 
Silver: fes-ce 2 1, 100 Paeekscee le contas 26, 829 540 | 50,000 |$1, 250 6,610 
Fue wees nas isle ules elm bare | mtorr 5, 584 a ouc.cece [Peewee leieeeae eee tee 2,333 
Steelhead trout... .|>.....---|...-.-- MEGh|) eS aaa ee pene eeeeeee 50,000 | 1,250 |1, 33, 229 
SINT SCO cca seas ciee|'s0-5056ee |e sese ee 3, 442 ib £18) (ee ee P| ie 82 415 


a ee ee en eel 


Total--..... 18,230} 486] 48,093 | 2,687 | 111,749 | 2,543 | 100,825 | 2, 590 |7, 500, 793 |363, 280 
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Statistics OF YIELD IN THE SHORE FISHERIES OF OREGON IN 1915, BY CouUNTIES, 
Species, anD AppARATUS—Continued. 


BY GILL NETS. 
—S—SSS=S=S=SSS___—_—_—_—SSSS=S=S—_=_[===S=_—========[>=[==aanjnj_=aqn»9naananmne=a=e=aE=a=—==—=—aoa—X—[[[|=S—SSS==ss—VT 


Species. Clackamas. Clatsop. Columbia. Coos. Curry. 
oe Pounds. | Value.| Pounds. | Value. | Pownds.| Value.|Pounds. | Value| Pounds.| Value. 
mon: 
Blieback,..2<.s..||. Seagate teeter 39,117] $1, 954 OKO ES Cl le Sele nceiedl hee secene emote 
Chinook.....-...| 322, 920/$19, 375/10, 387, 488) 558, 001/1, 835, 441) 76,154] 278, 957/$6,974] 639, 019/$38, 454 
CHGS Ss essere are eee ee 865, 922} 5,028 "265, SUE Pe SSO ae set ine te shes clae scascculeceesee 
DLLVEL).saeastes= = |b eae asain cite see 2, 237, 709) 44’ 731 40, 061 805) 381,948] 6,712) 21, 504 538 
Sch '0 hs. bind Bee Cees | See ee Sel Ge sateeie 158, 805 t 627) 32) 385 (al | a Zeal, ae | ee Ce 
Steelhead trout. .... 1, 978) 59 845, 274 26, TO FAZO200es. Wiel assook.  Gsalns.. des. |seeeeee 
GULP OO estar = sacs =femeieeecs |e e we 72, 869 3, 581 7,915 Sy | SPE a ea | ae: Se (ee en || a a 
MGtADsacedeccc 324, 898] 19, 434) 14,607,184 |641, 041/2, 317, 982) 83,179] 684, ae 519) 660, 523) 38, 992 
Species. Douglas. Hood River. Josephine. Lane. Lincoln. 
Pounds.) Value.| Pounds.| Value.|Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 
ionmdensiaescsencs | Son ites | tat anoe|'s nome nas) Seeecee| Gas sate sa|aasrmiae| ees saccan| a scesa- 1,965 $40 
Pea ee eee et ale |e nie eiearelala| miele sine oetaialacienie| sienna el aniam e acl iemwelal mate eiaisien <| pean ae 10, 500 263 
Salmon: 
Blvebaele se. s22 ecu eeceniacs see ALOOD NT FS2Z0OE| oem cere Cee sere dees Gee ocr Cae wee Set a 
Chinook...-..-.. 112, 923 |$2, 265 29; 000 | 1,490 | 90,178 |$5,412 | 33,180 | $829 | 412,807 | 13,818 
Chums ess. 228 5, 130 AOE Sac nal Sane eal Sep cee soe| oa aaee sleek sae astlioeacome §2, 945 268 
Silversfte.222 558 548, GLO TOLOOS Esse ete Pesos «| Pevedeewslocacteee 83, 306 | 1,670 | 248,950] 4,175 
RR ae ee ere eee lence isan | tomeiec |aaicistnn mia osaleecapecicann defend | egcraisichal isieiaranra aerate Seaira 3, 500 175 
Steelhead trout... - 3, 000 120 4,000 HO) Vena sree ale cisc cet 1,040 31 1,200 48 
Motaltee 24.3 669, 663 |12,425 | 37,000} 1,810] 90,178] 5,412 | 117,526 | 2,530 | 731,867 | 18, 787 
Species. Multnomah. Tillamook. Wasco. Total. 
Pounds. Value. | Pounds. | Value. | Pownds. Value. Pounds. Value. 
WIOUN GELS ase oei<s= lf terescaicat|'s 5 cee ae oe) sec'ansiacic)aeciseecene| ook seme ace lice terete ao: 1, 965 $40 
TSR Co ential iS a.caetse (Spnoss Gast Stsceconc:|lscadesea-7] bcbapedace eaoeansses 10, 500 263 
Salmon: 
Blueback. .....- 36, 784 PE BAT A cane ctomal cw as aeiseee 800 $40 88, 278 4,409 
Chinook.....--. 665, 800 33,250 | 933,508 | $23,274 4,600 235 | 15,745,821 | 779, 531 
GYRE (ete emote lla dae 460, 980 PA Ah ORS ED Op PT: 1, 650, 281 8,979 
SULATY 3) Sega ee en esr, See I PE 817, 585 16, 351 1,600 43 | 4,381,273 85, 025 
SHAda Peet cos tesa 8, 500 SOP seek ae Alswasccsaed se beweeces|lewcamecund 194, 690 1, 993 
OIC eee eae ae eee ee |'s emia ciate wel cio caicnne|tiewe ans .aete| sees secs] ae aldeaei| eaeaaia eels 3,5 175 
Steelhead trout. ..-. 37, 340 1, 280 45,795 1, 831 1, 500 40 1,093, 960 34, 259 
Sturgeon........-.-- 3, 300 | eee ee ON sas 1, 700 119 85, 784 4,272 
Totaly 3% so sr < 746, 724 36, 577 |2, 257, 868 43, 763 10, 200 477 | 23,256,052 | 918, 946 
BY POUND NETS. 
Species. Clatsop. Columbia. Multnomah. Wasco. Total. 
Salmon: Pounds.| Value.| Pounds.| Value.) Pownds.| Value.) Pounds. | Value.|Pounds. | Value. 
Blueback....... 1, 685 bial = ae ay |e a Rl PS Po Onin ees tl PRT Ne eae 1, 685 $85 
Chinook.........| 580, 964 |29, 034 | 140,020 [$5,650 | 7,300 | $365 | 8,320] $416 | 736,604 | 35, 465 
Chums cncessees 151, 470 | 1, 132 40, 975 Q68ulveawore es SOD ORE SOLCeoEae Hoe sao 192,445 | 1,400 
Biliver co :2c)-.. 89,434 | 1,816 | 15,988] 320] 2,892 60 | 7,132] 143 | 115,446] 27339 
Shade seers ete. 60, 219 MES eretye coral eect ee cite ts oie mie te sroiar| wioweeicetio ABcese 60, 219 608 
Steelhead trout......] 137,705 | 4,693 6, 708 201 4, 464 135 7, 680 may 156, 557 | 5,259 
BEUTZCON: .. sae cne- 2 175 TOSSES ae lecesenl areas cele adeses 430 *605 42 
Total......... .|1,021,652 |37, 380 | 203,691 | 6,439 | 14,656] 560] 23,562 819 |1,263,561| 45, 198 


BY HOOP NETS. 


Species. Clatsop. 


Value. 


Value. | Pounds. 
Cran See ere ee ie hens. Cade Sain da 2 19, 200 
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SraTistics oF YIELD IN THE SHORE FISHERIES OF OREGON IN 1915, By CouNTIEs, 
SPECIES, AND APPARATUS—Continued. 


BY POTS AND TRAPS, 


Species. Clackamas. Clatsop. Columbia. Lincoln. 


Pounds. | Value. | Pownds.| Value. | Pounds. Value. | Pounds. Value. 


Oe: oh eee en eee Pees erase SS i 25 2| ae ee El RE ye oe aia see 119, 172 $3, 300 

Crawfish........... 5, 000 S560 < 9. : lash are etd 30,000 | $3,200)... ..asAeeeene eee 

MDOMCOG 5. Sais aetes | Gees See |S eee ae 22, 500 S900 Hesse sat sae ciaeh tas ole con ens ee 
Total.........| 5,000 560 | 22,500 900 30, 000 3,390} 119,172 3, 300 
Species. Multnomah. Tillamook. Washington. Yamhill. Total. 


Pounds.} Value. | Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds.| Value. 


es len Pomc ears) 52,000) (S1j020>)c- 2 coe (ee eee ete ae 171, 172 | $4, 925 
Crawfish. ......-.-- 95,000 |$10, 735 date Te. 32 48, 420 |$5,474 | 5,300 | $588 | 183,720 | 20; 747 
Moy 090s ee el SES once) Aer mec eee bose sks ccc| ose = aod|nee Be ool coBSacos> oes 22, 500 900 

fe 95,000 | 10,735 | 52,000} 1,625 | 48,420] 5,474| 5,300] 588 | 377,392 | 26,572 


BY WHEELS. 


Species. Multnomah. Wasco. Total. 
Salmon: Pounds. | Value. | Pounds.| Value. | Pounds.| Value. 
Bluchacks: | pee.e.0 ser Se Leek es 63,831] $3,192] 66,000] $3,300} 129,831 $6, 492 
CHingOke age sees fanaa aesee cee oe oe 58, 273 3,016 | 719, 260 35,963 | 777,533 38, 979 
Silvenesoss sere eso e ae aes Se eee 10 18 7, 248 145 8,148 163 
pS) erg [SE ee ae pce Si aie Sieg es al ee 1, 063 i ee OPTS. 5 aes 1, 063 ll 
Steelhead trout 22.05 j-c012 See eee 34, 860 1, 120 45, 480 1,364 80,340 2, 484 
Simircone tet eles Gath ee 2, 484 186 99 3, 384 285 
Total ee... - 5 eo eeeeh bs a4 eee 161,411 7,543 | 838,888 40, 871 |1, 000, 299 48, 414 
BY LINES. 
Species. Clackamas. Clatsop Coos Lincoln. Total 


Pounds.| Value.| Pownds.| Value. | Pownds.| Value.| Pounds.| Value.) Pounds. | Value. 


Halibut. 2420 25. oc]: 5 Riese |es 8 eRe ee eel reaceres 10,000 |$1,000} 6,000] $300] 16,000 | $1,300 
A Pain geod ce coal core ee | re a rain orn a GAD) fers Cal ary seems | hoa cae , 000 250 
Rocktishes.3i.2.s Sle < tik wncles See ese ee ol eees ed i B00')-.2 Sse3 Sooke 6, 000 300 
Salmon:Chinook...} 67,500 |$6, 750 | 590,000 ($35,400 |.........].......]..--.-..-|.-.---- 657,500 } 42, 150 
DOR DASS!-s see Sess | seiane ela| nae eee nemeee = a-|= oes oe 2, 60" bosccaelece sate 2, 000 6 

Total.........] 67,500 | 6,750 | 590,000 | 35,400 | 23,000] 1,610} 6,000] 300 | 686,500 | 44, 060 


BY TONGS, HOES, ETC. 


Species. Clatsop. Coos. Lincoln. Tillamook. Total. 
Clams: Pounds.| Value. | Pounds. | Value.| Pounds. | Value. | Pounds. | Value.| Pownds.| Value. 
RaZOr..sneeer ee ity 200) |SLOPOOO) FS = oe ia] Seiad ee eee lee opel neater] sees 77, 200 |$10, 900 
BOG: tenet ene bece| sate charges meee 5,140 | $643 760 | $113 | 16,560 |$2,285 | 22,460] 3,041 
Oysters, native, 
MATKObs.- cece -ma|q c= eae sere ewer lost sae. c| ae <<, 1,547 120u| os soar alee 1,547 |> 725 


Total.........| 77,200] 10,900} 5,140| 643] 2,307] 838 | 16,560 | 2,285 | 101,207 | 14, 666 


suc te renner eit eee 
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FISHERY INDUSTRIES. 

For statistics of the quantity and value of fishery products prepared 
in Oregon in 1915, exclusive of canning, see table, page 54. The 
following table contains statistics of the extent of the canning industry 
of the State, by districts, in 1915: 


EXTENT OF THE CANNING INDUSTRY OF OREGON IN 1915, By DistTRICTS. 


Columbia River. Pacific coast. Total. 
Items SS ; 
Number.| Value. |Number.| Value. |Number.| Value. 
MIStADUISUMONUS 2 once sacs eecceosss-Snceae 10 | $772, 235 24 | $336, 131 34 | $1,108, 366 
Cashicanitalisi4 cel. . ao. Sntscee sk = te] eecehiee == 180, 309 |.........- AVES BU0')|= So shtcctars 355, 609 
Persons poaeed BE ee OAS ene oer DOL soe eee kine AGT MA serer eo 1028) [oss eeenasee 
WARS PRG tet. 3 sceseae tosis soteccss~.[Seteuet es 283, 609 |.-..--..-- OT Ga0)|eamene= ete 375, 439 
PRODUCTS,@ 
Salmon: 
Blueback— 
aipoumnd, Hates ca sess-= cases. . 11 3/20 Be aasesoce ade ee etme 11 88 
e POUING, fab scecaseteenes doz... 4, 499 PEEP) RE Sek BA Genoa eee 4,499 24, 827 
Chinook— 
1 pound, tall. 23,828 | 155,185 9,908 | 47,654] 33,736 202, 839 
1 pound, flat... 103,108 | 801,122 18,749 | 139,289 | 121, 857 940, 411 
1 pound, oval. sedosie: 2,388 7a on) ARSE peearo| eb obe aoe 2, 388 21, 496 
- pound, Nati... ce-...5 2-2 ----| 125,296 |1, 024, 727 7, 959 52,514} 133,255) 1,077,241 
ys > pound, flat.......-.--.... ad 1, 529 eu yf) Raper pecnd) peace noose 1, 529 . 
um— 
pound: tallest ses secsace sc doz.-=|) 255158 66, 122 8, 991 23,170 34,149 89, 292 
lapotind sflubss2ecsence aoe dow le e250 Geni G) | Seeeegecee Hee Sees 2,291 6, 558 
at 4 pound, flat......-..---..« do.... 4,288 BS [erature oletalal= |b iwlota ate okra 4,288 8, 848 
ver— 
pound tall 32552235. e8 doz.) Te iis32 78, 530 23,170 | 101,229 34, 502 179, 759 
ivpound fiat.ta5262e5ccues do....| 2,093] 14,160 3,949 | 18,059 6, 042 32, 219 
+ pound pMatssssecess~ 5-2 do.... 8, 652 27,490 |~> 4,209 18, 570 12, 861 46, 060 
Steelhead— 
pound: tall ooo3-<.s5ece doze: 3, 955 QO MOL |sose ts aes=|seocene~ t= 3, 955 20, 791 
1 potnd Wate. ssaccecsosace doses: 8,710 90; 682 i <csc ceioee|s oe nak ane 8,710 56, 682 
=e % pound, flat....--...-5.... G0z.a0 6,118 BiH Op | Gaeepecces pods oeesce 6,118 35, 127 
ad: 
ispopnd) false at seco annie dos. 1, 281 Shh |Peeppocsad manasa ce 1,281 3,184 
Pend flat ssh ec soae ets sean Go..5-) 1,145 Bates at. Sues c)a-ckesace 1,145 3, 435 
Shad roe: 
4 pound flat. - 2. <2 ..22-.csseees do 171 Hee eee a ase| Sesion o5 171 1, 702 
# pounds oval: <: -¢25tss.22 52504 do 93 Hee Pe Socsecadlbsansecacc 93 1,153 
Clams: 
NOME WHOIGl: 2 os.cecesp ee resee Oe oo|sawcreenen esses sess 400 1,760 400 1,760 
No. 1, minced......-...--....-+ GOL. 3: SFE. ssl Lee 4,574] 20,145 4, 574 20, 145 
No.2, mineed 2.5 .n 6.250555 s2 28 Gos: si[eie Seas see lbesce cat. 1,320 5, 134 1,320 5,134 
Halves,minced ............---- dove. |r | eee 3,248 | 12, 660 3, 248 12, 660 
Clan jitiess) No, Is ss..0a. cdc 5 do. 2.4 Sxccetes|) < eereee 225 810 225 810 
Crabs: } pound, flat... .2:-.2..22< Ce ee ae ae eee ee 252 3,169 252 3,169 


a All products except clams and clam juice, which have no uniform weight, represent 48 pounds to 
® case. 


FISHERIES OF CALIFORNIA. 


California in 1915 ranked second among the Pacific Coast States in 
the number of persons engaged, in the value of its investment, and 
in the amount and value of its fishery products. There were 4,282 
persons engaged in the shore fisheries, 551 in the vessel fisheries, 35 in 
vessels transporting, and 3,584 persons engaged on shore in canneries, 
etc., making a total of 8,452 persons connected with the fisheries, as 
compared with 5,530 in 1904. The increase can be traced mainly 
to the shore industries. 

The total investment in the fisheries of the State amounted to 
$5,824,263, showing an increase of nearly 55 per cent since 1904. 
The items making up this total are 73 fishing vessels valued, with 


124 FISHERY INDUSTRIES OF THE UNITED STATES. 


their outfit, at $354,375; 20 transporting vessels with a value, includ- 
ing their outfit, of $72,000; 1,429 gasoline boats valued at $1,351,110; 
1,169 other boats valued at $104,816; apparatus, in the shore and 
vessel fisheries, valued at $606,944 ;shore and accessory property with 
a value of $2,731,390 and working cash capital amounting to $448,809. 

The products of the fisheries of California in 1915 aggregated 
93,338,703 pounds, with a value to the fishermen of $2,506,702. 
This is an increase of about 44 per cent in quantity, but a decrease of 
about three-fifths of 1 per cent in value as compared with 1904. 
Among the items in the products of special importance may be men- 
tioned 7,303,933 pounds of chinook salmon, valued at $340,949; 
21,024,190 pounds of albacore, or tuna, valued at $316,103; 6,923,563 
pounds of flounders, valued at $209,766; 375,774 pounds, or 53,682 
bushels, of eastern oysters, valued at $165,573; 4,952,692 pounds of 
salted cod, valued at $161,695; 1,784,488 pounds of striped bass, 
valued at $146,928; 4,344,254 pounds of rockfishes, valued at 
$146,216; 892,392 Fg othe of spiny lobsters, valued at $130,119; 
1,414,155 pounds of crabs, valued at $128,434; 8,592,646 pounds of 
barracuda, valued at $124,870, and 5,761,929 pounds of sole, valued 
at $108,254. 

For statistics as to number of persons engaged, investment, and 
products of the fisheries of California in 1915, see table, page 51. 


FISHERIES BY COUNTIES. 


San Francisco County.—The fisheries of San Francisco County in 
1915 were more valuable than those of any other county in the State, 
the output amounting to 17,602,489 pounds, valued at $649,864. 
Among the leading species were codfish, eastern oysters, crabs, 
sole, rockfishes, flounders, striped bass, and chinook salmon. The 
codfish, amounting to 4,952,692 pounds, valued at $161, 695, were 
taken by three vessels owned im San Francisco and fishing in Alaskan 
waters. Practically all of the fishermen of this county live within 
the corporate limits of San Francisco, In 1915, 552 men were engaged 
in the shore fisheries and 116 on vessels of 5 net tons and over. 
majority of the fishermen, as well as wholesale dealers, are Italians. 
There were 290 gas boats, valued at $259,710; 35 rowboats, valued at 
$705; 68 house boats and scows, valued at $7,600; and 2 sailboats, 
valued at $500, employed in the fisheries of this county. Practically 
all of these boats were docked at Fishermens Wharf, San Francisco, 
the headquarters of the several fishery unions to which the owners 
of the boats belonged. 

The fishing from San Francisco is prosecuted both in the ocean and 
in San Francisco Bay. The trawl-line fishing for rockfishes and 
other species and the hoop-net fishing for crabs are followed entirely 
in the ocean, while the gill nets are fished both in the ocean and San 
Francisco Bay, and occasionally fishermen go as far as Suisun Bay. 
The leading species taken with this apparatus are sea bass, smelt, 
shad, chinook salmon, herring and carp. Seines are also fished in 
San Francisco Bay for white bait, anchovies, and sardines. Among 
other forms of apparatus used are lampara nets and bag nets, the catch 
consisting mainly of squid and shrimp. Theshrimp are taken mainly 
by Chinese fishermen. 
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San Francisco is the headquarters of an important oyster fishery 
prosecuted in San Francisco Bay. This industry, however, has 
suffered a noticeable decline within recent years. In 1904, theoutput 
amounted to 138,667 bushels of eastern oysters, valued at $514,399, 
and 42,932 bushels of native oysters, valued at $91,770. In 1915 
the output had dwindled to 51,556 bushels of eastern oysters, valued 
at $156,745. Nonative oysters have been taken from San Francisco 
Bay forseveral years, the result being that most of those now consumed 
have to be brought from Washington, the price bemg very much 
ereater than formerly, when there was a local supply. 

A small quantity of soft clams are taken from the*flats of San 
Francisco Bay near San Francisco by fishermen from that city. In 
1915 the output was 2,300 bushels, with a value of $5,300, a decline 
of 914 bushels since 1904, but an increase in value of $1,550. The 
clams are handled mostly by Chinese dealers, and many of the 
fishermen are also Chinese. 

Mussels to the amount of 600 bushels, with a value of $1,200, were 
scraped from the pilings of the city wharves and disposed of for food. 

Contra Costa County.—The fishery products of this county m 1915 
amounted to 7,395,328 pounds, valued at $229,550. The most im- 
portant species were chinook salmon, striped bass, and shad. A few 
other species were taken in small quantities. Most of the fishing was 
done in Suisun and San Pablo Bays and the Sacramento River. A 
little fishing was also done in San Francisco Bay and San Joaquin 
River. With the exception of a few seines used mainly for carp and 
smelt, gill nets are the only apparatus used in this county. Pittsburg 
is the most smportant fishing center, not only in this county, but on 
the entire Sacramento River. In 1915 a total of 305 fishermen and 
5 shoremen were engaged in this town, almost all of whom were 
Italians. These men employed 100 sailboats, valued at $13,000; 
51 gas boats, valued at $29,000; and 8 house boats, worth $1,600. 
Gill nets were the only form of apparatus used. This town in 1915 
was the center of an important canning trade in shad, shad roe, and 
chinook salmon. In addition, immense quantities of shad were 
salted and mild cured, and large supplies of chinook salmon were 
mild cured and pickled. Most of the salted shad were sent to China. 
During this year the first shipments east of shad in large quantities 
were begun. They were sent by express in refrigerator cars. The 
consignments were made in carload lots, and were sent mostly to 
Chicago and New York. The first large shipments of shad to the 
east were made in 1914. 

One-half or more of the fishermen of this town yearly make a 
practice of going to Alaska to fish under contract for one of the 
salmon-canning firms of that territory. They usually leave Pitts- 
burg between April 1 and 15 and remain away about five months. 
The trip is made on one of the companies’ steamers from San 
Francisco. 

Martinez, also in Contra Costa County, has very important gill- 
net fisheries, the catch in 1915 amounting to 672,000 pounds of 
striped bass, valued at $57,120; 414,000 pounds of chinook salmon, 
valued at $21,390; and 153,355 pounds of shad, valued at $2,300. 
A total of 105 men were engaged in fishing and 7 in transport- 
ing fish. These men employed 22 gas boats, valued at $10,200; 34 
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sailboats, valued at $5,000; and 7 house boats, worth $1,400. A 
branch of a firm in Pittsburg salted large quantities of shad here. 

Solano County.—There are several important fishing localities: 
in this county, the most important of which is Rio Vista. The greater 
part of the fishing is done in the Sacramento River, but a consider- 
able amount is also done m San Pablo and Suisun Bays and San 
Joaquin River. The catch consists mainly of chinook salmon and 
striped bass. Large quantities of shad are taken, but the price is 
too low to afford much profit. Gill nets are the only form of apparatus 
used in the county. One cannery at Benicia and a mild-curin 
establishment at South Vallejo utilized large quantities of chinoo 
salmon. Most of the catch, however, as in Contra Costa County, 
was handled by local buy boats working on commission for San Fran- 
cisco firms. 

Marin County.—Considering the extent of its fisheries as compared 
with some of the more important counties, the variety of fishery 
products in this county is rather noticeable. The greater part of the 
fishing is done in Tomales Bay, but some of the fishermen along that 
bay also fish in the ocean. Many kinds of apparatus are used, but 
the most important forms are seines and gill nets. The leading 
species taken with seines are surf fish, herring, and perch, and with gill 
nets sea bass, smelt, and striped bass. Considerable quantities of 
clams are taken in Tomales Bay, but the industry is far less impor- 
tant than that of the oyster, which has been developing to some extent 
during the past few years through private planting. The cultivation 
of clams on private beds has also been undertaken recently. 
Tomales Bay is comparatively free from impurities, it is thought that 
both the oyster and clam industries should improve with attention. 
A few men were engaged for a short time in 1915 in taking abalone, 
the resultant products consisting of $450 worth of shells, $158 worth 
of abalone meat, and $40 worth of pearls. 

Sausalito is situated on Richardson Bay, but its leading fishery in- 
dustry is that for crabs, conducted in the Pacific Ocean. The output 
in 1915 amounted to 163,800 pounds, valued at $16,134. 

San Joaquin County.—The total output of the fisheries of this 
county in 1915 amounted to 1,330,674 pounds, valued at $44,236, 
showing an increase since 1904 of 803,853 pounds in quantity and 
$21,960 in value. Catfish was the leading species, two-thirds of the 
State’s catch being credited to this county. They were taken in the 
San Joaquin River in fyke nets and seines, but mainly in the former. 
Next in importance to the catfish is the chinook salmon. Shad 
exceed all other species in abundance, but its importance is much 
lessened by the low price received by the fishermen. More than one 
and a quarter million pounds of this species were salted at different 
points in the county during the year, many of the fish coming from 
points outside of the county. Of the firms engaged in salting, one 
was American and the other two Chinese. Practically all of the salted 
shad were shipped to China. Stockton is the center of the wholesale 
trade of the county. 

Humboldt County.—The output of the fisheries of this county in 
1915 amounted to 829,630 pounds, valued at $32,796, more than one- 
half of the value being credited to chinooksalmon. Among other spe- 
cies worthy of mention are silver salmon, flounders, smelt, steelhead 
trout,soft clams,and crabs. This county borders on the Pacific Ocean, 
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but its most important fisheries are those prosecuted in the Eel 
River. The output of this river in 1915 amounted to 558,893 pounds, 
valued at $22,246, which was less than one-fourth of the catch made in 
1904. Chinook salmon constituted 80 per cent of the catch, the 
remainder consisting of silver salmon, steelhead, and sturgeon. The 
catch was handled by local buyers and shipped mainly to San 
Francisco. Eureka is the center of the county’s wholesale trade, 
two firms located there handling most of the fish taken in Humboldt 
Bay and the Pacific Ocean. Besides those taken in Eel River some 
salmon are also taken in Mad River and Redwood Creek. Several 
men. follow clamming in Humboldt Bay at times during the year, 
the catch being disposed of locally in Eureka. Crab nets are set 
both in Humboldt Bay and the Pacific Ocean. The catch would prob- 
ably be greater than at present if it were not that the law prohibits 
the shipping of crabs out of the county. Some trawl-line fishing is 
followed from Eureka in the Pacific Ocean, the catch consisting 
mainly of flounders and rockfishes. 

Sacramento County.—This county is situated entirely on the Sacra- 
mento River. The total catch in 1915 amounted to 447,167 pounds, 
valued at $23,132, which was less than one-half of the catch shown for 
1904. Nearly-45 per cent of the catch consisted of chinook salmon. 
The catfish ranks as one of the important species of the county. Gull 
nets and fyke nets are the only kinds of apparatus used. Sacramento 
is the most important fishing center in the county. In 1915 three 
wholesale firms, one of them Chinese, located in this city, together with 
one in Yolo County across from Sacramento, handled large quantities 
of fresh fish taken in the vicinity and from a long distance up the 
river. While many of these fish were shipped to States to the east- 
ward, the major portion probably reached San Francisco. The 
fishery resources of the Sacramento River are much greater below 
than above Sacramento. A Chinese firm opposite Antioch salted a 
large quantity of shad during the year, the product being shipped to 
China. The European war caused a discontinuation of this work. 

Alameda Oounty.—This county is situated on San Francisco Bay, 
in which waters most of its fishing is done. The total output m 
1915 amounted to 1,092,180 pounds, valued at $22,598, as compared 
with 116,958 pounds, valued at $29,804 in 1904. The noticeable 
increase in quantity in 1915 was due to a large catch of stingray and 
shark, disposed of to a nearby plant manufacturing poultry feed and 
oil. Owing to the low price received, these two species did not add 
materially to the total value of products. The decrease in value of 
products since 1904 can be traced mainly to the decline of the oyster 
industry. Both the clam and shrimp industries are of importance in 
this county. There are several wholesale firms in Oakland, but 
most of the fish handled by them were brought from San Francisco 
and more distant points. One firm of Chinese handled clams only. 

Del Norte County.—This is the most northern of the coastal counties 
of California. Requa, though a mere village, is the leading fishing 
center of the county, owing its importance in this particular to the 
location there of a salmon cannery, which handles most of the fish 
taken in the Klamath River, on which the village is located. A 
salmon cannery at Smith River, on the river of that name, utilizes 
practically all'of the salmon from that stream. The total output 
of Del Norte County in 1915 amounted to 924,135 pounds, valued 


128 FISHERY INDUSTRIES OF THE UNITED STATES. 


at $21,912, consisting mostly of chinook and silver salmon. At 
Crescent City, situated on the Pacific Ocean, some fishing for erabs 
was followed. most of the men belonging in San Francisco. The 
output of salmon since 1904 shows a noticeable increase for the county. 
The lack of railroads in the county, however, serves as a bar to any 
great extension of the fishery industries. 

Tehama County.—The fishing in this vicinity is done entirely in 
the Sacramento River, the latter flowing through the central part 
of the county. Aside from a couple of drift gill nets at Corning, 
seines are the only form of apparatus used. The total output of the 
county in 1915 was 186,839 pounds, valued at $13,221, as compared 
with 176,079 pounds, valued at $7,003 in 1904. The fishing is 
followed entirely for chinook salmon, a few other species, such as 
striped bass, catfish, shad, and sturgeon, being taken incidentally. 

Mendocino County.—The fishing in this county is centered mainl 
at Fort Bragg, the only coast town of the county situated on a stil 
road. The output of the county in 1915 amounted to 185,535 
pounds, valued at $10,512. No returns are shown for this county 
in 1904, as the railroad to Fort Bragg had not then been constructed. 
The leading species are chinook and silver salmon, rockfishes, and 
flounders. Some abalone and mussels are also taken. ‘Trolling 
is followed to a considerable extent in the ocean off Fort Bragg 
from June to the middle of September, men from other counties also 
engaging in thefishery. Some trawl-line fishing for rockfishes, flound- 
ers, and ‘‘lingcod”’ is followed in the ocean during March, April, and 
May whenever the weather permits the men to get out. During the 
fall and winter of 1915 some silver salmon were taken with gill nets 
in afew of the small rivers of the county, but net fishing was pro- 
hibited in these streams after that year. 

Yolo County.—The decline in the fisheries of this county between 
1904 and 1915 was from 341,500 pounds, valued at $12,030, to 249,553 
pounds, valued at $10,448, showing a greater proportionate decline 
in quantity than in value. Considerably more ‘aes one-half the catch 
was made with drift gill nets and the remainder with fyke nets and 
seines. The most important species are chinook salmon, catfish, 
shad, hardhead, and striped bass. The first-named species made 
up about 45 per cent of the value of the entire eatch. Broderick, 
across the Sacramento River from Sacramento, is the most important 
fishing locality in the county. One wholesale firm located there 
buys a considerable proportion of the catch, the remainder being 
sold to dealers in Sacramento. 

Sonoma County.—There is a greater variety of fishing at Bodeja 
than at any locality in the county, several different forms of ap- 
paratus being used. Among the important products taken in the 
county are abalone, including pearls and blisters, surf fish, rock- 
fishes, chinook salmon, soft clams, crabs, perch, hard clams, and 
crawfish, the last named beng taken in the Russian River several 
miles above its mouth. The total output of the county in 1915 
amounted to 243,150 pounds, valued at $9,325. No fishing was re- 
ported in this county in’'1904. Lack of railroad facilities to the 
coast probably accounts for the slow growth of the fisheries of the 
county. 

Butte County.—The output of this county in 1915 amounted to 
82,800 pounds, valued at $6,720, or less than one-half in quantity and 
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slightly over 75 per cent in value of the catch shown for 1904. Seines 
were the only form of apparatus used. Aside from a few hundred 
pounds of striped bass and sturgeon the catch was confined to chinook 
salmon. Most of the catch was shipped from Chico. 

Glenn County.—The total fishery output of this county in 1915 
amounted to 86,100 pounds, having a value of $6,705. No catch was 
shown for this county in 1904. Willow is the most important fishing 
center in the county. Aside from a few chinook taken with drift 
gill nets the entire catch was taken with seines. Chinook salmon 
constituted about 94 per cent of the catch, the remainder consisting 
of sturgeon and striped bass. 

Oolusa County.—With the exception of a few fykes and hand lines, 
seines were the only form of apparatus used in the county. The out- 
put in 1915 amounted to 58,456 pounds, valued at $4,214. Several 
species were taken, but chinook salmon constituted about three- 
fourths of the catch. Colusa, the county seat, is the most important 
fishing center. No fisheries were shown for this county for 1904. 

Sutter County.—The fishery resources of this county show a decline 
from 148,000 pounds, valued at $6,440, in 1904, to 73,645 pounds, 
valued at $2,921, in 1915. In 1904 the catch consisted largely of 
chinook salmon, but in 1915 nearly 70 per cent of the catch was cat- 
fish. Most of the fishing is confined to the southern part of the coun- 
ty, from Knights Landing down, and is sold to dealers in Sacramento 
and Schlenk: 

San Mateo County.—The output of this county in 1915 amounted to 
26,500 pounds, valued at $1,910, as compared with 216,140 pounds, 
valued at $6,405,in 1904. This difference is due mainly to the decline 
of the shrimp industry through restrictive legislation, The output 
consisted of soft clams, crabs, rockfishes, and a few smelt. Aside 
from a small local consumption, the entire catch was landed and sold 
in San Francisco, whichis not far distant from the fishing grounds of 
the county. 

Shasta County.—This county is the uppermost one on the Sacra- 
mento River in which commercial fishing is prosecuted. The out- 
put in 1915 amounted to 20,997 pounds, valued at $1,289, which is 
about one-half of the value of the output in 1904. Aside from a few 
fish taken with spears, the catch is credited entirely to semes. Chi- 
nook salmon and a few striped bass were the only species taken. 
Cottonwood and Anderson were the principal fishing localities. As 
in the case of most of the counties on the Sacramento River above 
Sacramento, the fish are shipped mainly to Sacramento and San 
Francisco. A few are shipped by the buyers north to Seattle and 
Portland and to neighboring States eastward. Owing to the current, 
seines are best adapted for the fisheries of the Sacramento River above 
Yolo County, and in most instances a horse is necessary in hauling 
theseine. A law passed by the California legislature in 1916 prohibits 
all fishing in the Sacramento River above Vina, Tehama County. 
Previously there was no limit to the fishing in the river. 

Los Angeles County.—This is the most thickly settled county in 
the State and far exceeded any other in the number of persons em- 
ployed, the amount of capital invested in the fisheries, and the quan- 
tity of fishery products taken during the year 1915, but the value of 
the products was less than in San Francisco County. There were 
2,428 persons engaged either as active fishermen or in the various 
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fishery industries on shore; the value of shore property, fishing appa- 
ratus, boats, etc., was $2,041,401; and the protladle amounted to 
27,420,247 pounds, valued at $515,863. Including some chinook, 
chum, and silver salmon taken from Columbia River by a vessel from 
San Pedro, there were 33 species. 

The fisheries are centered in the southern part of the county, in 
Los Angeles Harbor at San Pedro, East San Pedro, and Wilmington, 
and at Long Beach. . 

Some fishing is also done from Redonda Beach, Santa Monica, and 
Venice, and a little from Catalina Island, although the greater part of 
that done at the last-named place is for sport. The present impor- 
tance of the county as a fishing center is due to the rapid growth of 
the tuna industry during recent years, although it has occupied a 
prominent place among the fishing counties of the State for a number 
of years because of the quantity of barracuda, flounders, rockfishes, 
baat other species taken. The bulk of the tuna is sold to the canneries, 
though at times some go to the wholesale dealers, who handle the 
other species, shipping them to various inland points. 

During the year 1915 there were 10 wholesale fresh-fish houses 
and 1 tuna cannery at San Pedro, 3 tuna canneries at Hast San Pedro, 
1 at Wilmington, and 5 at Long Beach. There were also a number 
of wholesale fresh-fish dealers at Los Angeles. A large percentage of 
the fishermen are Austrians, some Americans, and, in the tuna fishery 
especially, many are Japanese. 

Of the total catch 17,367,259 pounds, or nearly 63 per cent, were 
albacore or tuna, valued at $260,667. Other important catches 
were barracuda, 1,555,162 pounds, valued at $59,256; flounders, 
1,349,103 pounds, valued at $51,731; rockfishes, 690,131 pounds, 
valued at $21,882; yellowtail, 679,868 pounds, valued at $18,976; 
sea bass, 446,064 pounds, valued at $16,953, and bonito, 370,844 
pounds, valued at $10,840. 

Owing to the fact that the large catch of albacore is practically all 
taken by lines, these are by far the most important form of apparatus. 
The total catch of all species by lines was 18,518,522 pounds, valued 
at $300,417, of which 17,339,499 pounds, valued at $260,223, were 
albacore. Other important species in the line fishery are the rock- 
fishes, amounting to 690,131 pounds, valued at $21,882. 

The gill-net catch ranked next to that of the lines, amounting to 
1,911,649 pounds, valued at $66,996, of which 893,960 pounds, valued 
at $34,738, were barracuda. Considerable quantities of bonito, sea 
bass, and yellowtail were also taken by the gu nets. The lampara 
net also occupies a prominent place in the fisheries of the county, 
the catch amounting to 1,745,777 pounds, valued at $52,935, consist- 
ing chiefly of yellowtail and barracuda, The trammel net was next 
in importance, with a catch of 1,069,496 pounds, valued at $40,454, 
mostly flounders, known locally as ‘‘California halibut.” There has 
been quite an increase in the number of small fishing vessels hailing 
from Los Angeles County. During the year there were 38 of these 
of 5 tons net or more, with a total net tonnage of 343 and a value of 
$85,700, the majority being engaged in line fishing for albacore. 
The only seines fished from the county were purse seines, operated 
from six of these vessels, the catch consisting chiefly of barracuda 
and yellowtail, with some bonito, mackerel, sea bass, Spanish mack- 
erel, and albacore. The gill-net catch of the vessel fisheries was chiefly _ 
barracuda, and the trammel nets took only flounders. 


| 
| 
i 


FISHERY INDUSTRIES OF THE UNITED STATES. 131 


The kelp, which grows in abundance along the Pacific coast, has 
not been utilized commercially in the past, though it has long been 
known to contain a large percentage of potash. This country has 
heretofore depended almost entirely on Germany for its supply of 
potash, but since the beginning of the European war there has been 
such a decrease in the importation of this product that the Depart- 
ment of Agriculture deemed it expedient to make investigations to 
determine the feasibility of harvesting the kelp for the purpose of ex- 
tracting the potash and other ingredients of commercial value. It 
was found to be entirely practicable and, though the actual work 
was yet in its incipiency in 1915, extensive preparations were being 
made in Los Angeles and San Diego Counties for future effort in this 
important industry, and a number of plants were in operation in 
1916. One company operated in Los Angeles County during 1915 
_ and cut 1,500 tons of kelp. 

San Diego County.—This county ranked fourth in the State in the 
quantity of products taken during the year. The total catch was 
12,652,996 pounds, valued at $343,919. In the amount of the 
capital invested, which was $625,021, and the number of persons em- 
ployed, which was 1,026, it occupied third place. The products in- 
cluded 21 different species, and a number of these were sold both 
fresh and salted. As in Los Angeles County, the leading species was 
albacore, with a total catch of 3,630,931 pounds, valued at $54,505, 
used fresh, and 25,000 pounds, valued at $481, salted. Other species 
taken in large quantities were flounders, 2,182,658 pounds, valued at 
$83,826; barracuda, fresh, 1,415,904 pounds, valued at $41,121, and 
salted, 330,000 pounds, valued at $13,180; rockfishes, 734,464 pounds, 
valued at $16,703; spiny lobsters, 500,313 pounds, valued at $84,726; 
rock bass, fresh, 489,450 pounds, valued at $10,032, and salted, 2,750 
pounds, valued at $97; yellowtail, fresh, 337,898 pounds, valued at 
$4,954, and salted, 124,500 pounds, valued at $4,743. 

The fisheries of this county are centered at San Diego, where four 
tuna canneries, one of which also canned a small lot of abalone taken 
from Mexican waters, and six wholesale fresh-fish houses are located. 
The abalone canning was somewhat in the nature of an experiment 
and was discontinued when found to be unprofitable because of the 
excessive cost of getting abalone from foreign waters. 

Many of the fishermen of southern California have been going to 
Mexican waters during the last eight years or more because they 
thought those waters more productive than those where they had 
been fishing nearer their home ports. To do this, they are required 
to secure a permit from the representatives of the government of 
Lower California and also to pay a tax of 2 cents per pound on all fish 
taken from what are claimed as Mexican waters, and it has been 
stated that this tax is levied even though the fish in question have been 
taken beyond the 3-mile limit. The bulk of the halibut or flounders 
and a considerable portion of the barracuda, lobsters, and other 
species brought to the San Diego market are from fishing grounds 
off Lower California. It is said that some of the San Diego boats 
often go as far as 100 miles ormore from home when fishing in southern 
waters. . 

Line fishing is the most important, because the great bulk of the 
albacore is taken by that apparatus. The total catch by lines was 
5,580,946 pounds, valued at $101,381, of which 3,628,560 pounds, 
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valued at $54,429, were albacore, the greater part of the remainder 
consisting of rockfishes, rock bass, and yellowtail. 

The rockfish fishery is one of the most important in this county, as . 
well as in Los Angeles County, the catch being all by lines and es- 

ecially good. A great deal of the fishing is done about San Clemente 
Tabard located 65 or 70 miles off San Diego. The rockfishes are often 
taken in 100 fathoms or more of water. The season for fishing is 
mostly in winter, though the fish may be found in these waters 
practically the entire year. It is said to be almost impossible to work 
the gear durmg summer because of the presence of the sharks which do 
considerable damage to the lines. Hither a ‘“‘hand line” or “‘set. | 
line” is used. The former has about 125 hooks, which are attached 
to snoods hung from the main line at intervals of about 9 inches. 
The line is laid out on the bottom with a stone made fast to 
one end, and tothe other end is attached a line which extends up to 
the boat. The crew usually consists of three men, and one man is as- 
signed to tend a single line. The main line is No. 156 hard-laid cot- 
ton, and the snoods are No. 24 cotton twine. If the fish are not 
biting readily, the lines are sometimes buoyed, and the men move 
about in search of more productive grounds. 

The set lmes are much more extensive and are made of a number of 
lengths of 200 hooks each, tied together to make one string. Some- 
times as many as 15 to 20 of these pieces are fished as one line. 
The line is weighted at each end with a stone or piece of iron, and a 
buoy line attached. When fishing a bottom that is especially rocky, 
or when the water is rough, additional buoys are attached between 
the end ones to prevent the line becoming entangled. The main line 
is No. 240 hard-laid cotton, and the snoods are No. 24 cotton twine. 
The snoods are about 34 feet long and are attached to the main line at 
intervals of from 5 to 54 feet. The buoy lines are manila. It is often 
difficult to raise these set lines, especially if the water is rough, 
and it sometimes requires the combined effort of two or three men 
to accomplish this. The bait for the lines is sardines or fish cut- 
tings. These lines are practically the same as those used in the other 
counties of southern California. 

The lobster pots ranked next to the lines in importance. The 
catch, which consisted entirely of spiny lobsters, amounted to 
500,313 pounds, valued at $84,726. Spiny lobsters are not taken 
north of, Santa Barbara County, but are found in considerable 
numbers from that county southward. The State law prohibits — 
fishing for them in California waters during the summer when they~ _ 
are spawning, but there seems to be no State prohibition against 
the importation of the Mexican lobster during that period, and 
as aresult of this lack of restriction many of the fishermen from San 
Diego have been going to the coast of Lower California during recent 
years, establishing camps for the summer season, and sending great 
quantities of lobsters to the California market. Many are opposed 
to this practice, because they are of the opinion that the lobster 
should Ba protected when spawning in Mexican waters as well 
as in California, and are anxious to have legislation to prohibit 
importing them during the closed season. The best lobster-fish- 
ing grounds in the early fall are on the kelp beds near the shore, 
where the lobsters seem to gather for protection, but as cold weather 
advances they go out to deeper water. It is often very difficult to 
raise the pots because of the heavy swell, and at times the men 
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have to attach the buoy line to the moving boat in order to get 
them up. The pots are made of laths and are mostly about 3 feet 
long, 30 to 32 inches wide at the bottom, narrowing to about 12 
inches at the top, and are 12 inches high. They are set singly with 
a buoy line attached to each pot in water varying in depth from 
3 to 20 fathoms. When fishing in deep water, it is often necessary 
to use 40 to 60 pounds of ballast to asingle pot. 

The trammel-net fishery is also quite important. The catch 
consisted entirely of flounders and amounted to 2,182,408 pounds, 
valued at $83,816. Trammel nets are made very much on the plan 
of a gill net, though they have three webs instead of one. A web 
of small-mesh netting is hung between two webs of larger mesh, 
the middle one hanging deeper than the two outside ones, so that 
the fish striking from either side and forcing the small mesh net 
through the larger mesh forms a bag from which it is impossible to 
escape. The two outside webs are 23-inch mesh, No. 12 cotton 
twine, and about 12 feet deep, and the center one is 9-inch mesh, 
No. 9 cotton twine, and about 16 feet deep. One net is 36 to 40 
fathoms long, and a number are usually tied in a string and fished 
as one net, sometimes as many as 20 being used to one string. 

The gill net ranks next in importance. The catch amounted to 
2,260,329 pounds, valued at $68,388. This net is used chiefly for 
fishing barracuda, and over 69 per cent of the total catch consisted 
of that species, the number of pounds being, fresh, 1,362,441, valued 
at $39,957, and salted, 198,000 pounds, valued at $7,900. Sea bass 
and yellowtail also figure quite prominently in the gill-net catch, 
the former amounting to 261,703 pounds, valued at $8,351, and the 
latter to 212,645. pounds, fresh, valued at $3,389, and 55,500 pounds, 
salted, valued at $1,983. 

The quantity of kelp harvested during 1915 was about 1,000 tons, 
valued at $1,000. 

The fishing vessels of 5 tons net or more hailing from San Diego 
County numbered 13, with a total net tonnage of 112 tons and a. 
total value of $34,550. Several of these are from La Playa, located 
on San Diego Bay opposite San Diego, and are fished by Portuguese, 
who fish mostly in Mexican waters and sometimes go several hundred 
miles from their home port. The greater part of their catch is 
salted in the hold of the vessel and consists chiefly of barracuda, 
jewfish, Spanish mackerel, and rockfishes. Other vessels take con- 
siderable quantities of albacore. 

Monterey County.—The products of the fisheries of this county in 
1915 amounted to 14,085,399 pounds, valued at $183,806, and the 
investment was $455,887. e number of persons employed in 
the fisheries and various shore industries was 694. onterey, 
located on Monterey Bay, is the center of the fisheries of the county. 
There are located here 13 wholesale fresh-fish houses and two can- 
neries, where the only sardines canned in the State were canned 
during the year. In addition to these species, one of these houses 
also prepared canned, mild-cured, and salted salmon. One firm 
also was engaged in drying squid, which was mostly for export to 
China. The only real abalone cannery operated in the State dur- 
ing 1915 was located at Point Lobas, about 5 miles south of Mon- 
terey. Monterey Bay is the southern limit of salmon, and the 
major portion of those found there are chinook, a comparatively 
small number of silver salmon also being taken. 
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Salmon usually appear in this region in large numbers, and most 
of the catch is taken in the spring and early summer. The salmon 
are taken entirely with troll lmes, and practically all in the bay. 
The anchovies, kingfish, mussels, perch, sardines, and squid are 
also practically all taken in the bay, and the rockfishes, ‘lingcod,”’ 
jewfish, sablefish, and sole are all taken in the ocean. Sardines 
come in June and from that time until early in August are rather 
small in size. After this they run larger and continue so until 
winter. During December and January they are especially large. 
From March until late in May there are no sardines of any conse- 
quence. Thecatch for the year was rather poor. 

In quantity the catch of squid was greater than any other, but 
in value the catch of chinook salmon was more than double that 
of any other species. The amount of squid taken was 6,140,000 
pounds, dO at $30,700. The next in quantity were sardines, 
with a catch of 4,006,200 pounds, valued at $20,031. The catch of 
chinook salmon and rockfishes, all of which were taken by lines, 
was 1,694,660 pounds, valued at $67,786, and 1,306,816 poe 
valued at $41,818, respectively. Some silver salmon and other 
species were also taken with lines, but in minor quantities. 

The lampara net fishery produced the greatest quantity; the total 
catch of this apparatus was 8,923,200 pounds, valued at $46,151. 
The low value of the lampara catch is explained by the fact that nearly 
two-thirds of the amount taken were squid, which sold for about $10 

er ton, practically all of them bemg handled by one firm for drying 
or the Chinese trade. . 

Squid are dried by the sun-and-air process. A suitable plat is 
selected beyond the city limits, because the city authorities prohibit 
the work within the limits on account of the disagreeable odor and 
the .burning off of the grass which is necessary, because the phos- 
phoric acid and salt water in the squid would kill it and cause it to 
rot, thus rendering the ground unsuitable for drying. The squid 
are spread on the ground, turned and worked over every day until 
thoroughly dried. Under favorable conditions 10 to 12 days are 
sufficient time for drying. Under normal conditions the quantity 
of fresh squid reported would have yielded a larger percentage of the 
dried product, but certain conditions were unfavorable during the 
season, and some were lost. 

Other species taken by lampara nets were sardines, 2,906,200 
pounds, valued at $14,531, and a small lot of anchovies and herring. 

The seine catch was largely made up of sardines, which amounted to 
1,100,000 pounds, valued at $5,500. Small quantities of barracuda 
and squid were also taken with seines. 

As stated above, this is the only county in the State in which aba- 
lone canning was done in 1915, except a small lot brought from Mexico 
and packed at a San Diego tuna plant. The catch, including those 
taken for the cannery and some by independent fishermen from 
Monterey, amounted to 547,424 pounds, valued at $10,939. The 
abalone subsist on vegetable matter and are’found only on rock 
bottom where there is a sufficient growth of vegetation to maintain 
them. Several varieties are found on the California coast, but the red 
abalone is the one with which we have to deal chiefly, as that is 
utilized for canning at Point Lobas. Other varieties are the green, 
black, pink, and corrugated. The red abalone is found from northern 
California to the Santa Barbara Island region. Only about 10 per 
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cent of the red shells are suitable for commercial purposes. They 
are sold for manufacture into novelties and various kinds of ornaments. 

As very few red abalones are exposed at low tide, and as they are 
not found in water deeper than will permit of the penetration of 
sufficient sunlight to support the vegetable growth on which the 
abalone depends for subsistence, they are mostly taken by divers, 
who use a regular diving outfit such as is employed by wreckers and 
other workers under water. A diving outfit, including the helmet, 
suit, air pumps, etc., costs about $800. The divers are all Japanese, 
and they require that the pumps and life lines be operated by men 
of their own selection, who are generally some of their own people. 
The depth of the water in which they operate does not often exceed 125 
feet, but they have worked at a depth of 150 feet. The greater the 
depth the more difficult it is to furnish air to the men, and it is not 
necessary to take risks, as there seems to be a sufficient supply of aba- 
lone at less depth. The divers rarely get out of sight of ai work 
only when the water is smooth, and frequently go out and return 
without making a descent or with only a part of a day’s work done be- 
cause ofroughseas. A diver usually remains under water 24 to3 hours 
and uses a short pointed iron, similar to a crowbar, to pry the abalone 
from the rocks. If one is expert enough to get the iron under the 
shell before the abalone has been disturbed and has had an oppor- 
tunity to take hold of the rock, it is comparatively easy to capture it; 
otherwise it can take such a firm grip that it is very difficult to get 
it up with the iron and impossible to break the hold with the hands 
alone. The abalone are hauled up to the boat in carriers made with 
manila rope of about one-fourth inch diameter, one of which is 
attached to each end of a line suspended from the boat; as one carrier 
is raised the other is lowered. From one to two dozen are placed in 
a carrier, the weight averaging 45 pounds to a dozen. 

For shoal-water fishing the fishermen use a small boat and hooked 
pole. To aid in locating the abalone they have a wooden box avera- 
ging about 8 by 11 inches at the top, parisien toward the bottom to 
about 16 by 19 inches, and about 19 to 20 inches deep, the top being 
open and the bottom fitted with a glass. This box is attached to the 
side of the boat by strings, so that it may be easily removed when 
returning to port, with the bottom immersed so that the fisherman 
can get a good view of the ocean bottom as he ae through the 
glass. The poles vary in length from 1 to about 4 fathoms, as that is 
about the maximum depth of water fished in this way. The lower 
end is fitted with an iron hook, and the fisherman holding the pole in 
his hand can by a quick movement insert the hook under the edge 
of the shell and jerk it loose from the rock. 

The law permits abalone fishing in this county at any time except 
during the month of February, when the abalone are protected because 
of spawning. The spawning period, however, is said to extend from 
about the middle of January until about the middle of March. It 
is estimated that an adult female will produce upward of one million 
eggs during the season. When liberated and fertilized, the eggs 
are said to float about for a time and then settle on the bottom for 
reproduction, and there is no doubt that many of them settle on 
sandy or soft bottom and are lost. ake 

One hundred pounds of abalone in the shell will yield about 60 
pounds of meat. When preparing for canning only about 30 per 
cent of the meat is used, the remainder being discarded as unfit for 
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packing. The meat as it comes from the shell is a tough, and it 

is necessary to pound it well with sticks in order to break the fiber. 
Abalone were not taken in the southern counties of California during 
1915 for commercial purposes, the law prohibiting having more than 
10 of them in one’s possession at one time, precluding any effort 
toward commercializing the fishery. In past years considerable quan- 
tities were taken in Los Angeles County. 

Santa Cruz County.—The aggregate product of the fisheries of 
this county in 1915 was 3,952,257 pounds, valued at $125,077. 
Nearly 50 per cent of this amount was sole, the catch of that species 
amounting to 1,892,600 pounds, valued at $52,315. Flounders also 
contributed largely to this total, the catch being 746,935 pounds, val+ 
ued at $21,596. ‘The entire catch of sole and flounders was taken in 
paranzellanets. ‘‘Lingcod,” hake, kingfish, and other species are also 
taken in these nets. 

With the exception of crabs, the gill-net catch of this county 
is of minor importance. The crab gill nets do not differ in general 
construction from any other. They are made of No.6 cotton twine, 
about 45 fathoms long, 15 feet deep, and 74-inch mesh. They 
are put out in the evening, usually about six of the 45-fathom 
lengths in a string, and sunk so that the lead line is near the bottom, 
with a buoy line attached to each end. They are permitted to 
drift during the night and are taken up in the morning. This 
method of fishing crabs has been in vogue for about four years and is 
usually quite remunerative. Crab lines are not used here, but a 
small number of crabs are taken in paranzella nets. The catch of 
crabs in 1915 was 233,473 pounds, valued at $15,917. 

Rockfishes and salmon constituted the bulk of the line catch. 
The rockfishes taken amounted to 378,478 pounds, fresh, valued 


at $11,355, and 8,000 pounds, salted, valued at $400. The catch” 


of chinook salmon amounted to 100,592 pounds, valued at $4,023, 
and that of silver salmon to 28,697 pounds, valued at $1,147. 
Some “‘lingcod;” sablefish, and kingfish were also taken by lines. 
Octopi have been known to exist in this region for some time 
and have been taken in paranzella nets, but no special effort has 
been made to capture them until recently. A Santa Cruz fisherman 
constructed some traps for the purpose of catching crabs, but on 
lifting the traps found them filled with octopi instead of crabs and 
decided they could be taken in sufficient quantities to justify fur- 
ther efforts. These traps are made of galvanized wire of 1-inch 


mesh and are about 3 feet long, 24 feet wide, and 14 feet high. They 


have openings in the top about 8 inches square for the entrance of 
the octopi, and doors in the end for the removal of the catch. The 
traps are baited with skates or any fish offal that is available, and 
are set singly with a buoy line attached to each. The season is 
chiefly durimg the winter and spring. The catch is shipped to San 
Francisco, where there is quite a demand from the Orientals, who 
consider this fish a delicacy. Only 6,000 pounds, valued at $600, 
were taken during 1915, but there is every reason to believe that 
subsequent years will show a considerable increase in this business. 
Practically all the catch of this county is shipped to San Francisco, 
by several wholesale dealers in Santa Cruz, and practically all the 
fishermen of the county hail from that point. The investment in 
the fisheries of the county for the year was $71,275, and the total 
number of persons employed was 65. 
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Santa Barbara County.—The fisheries of this county produced 
638,600 pounds, valued at $41,130, in 1915 and are centered at Santa 
Barbara, where the only wholesale market in the county is located. 

Santa Barbara Channel, located off this county, is the northern 
limit of spiny lobsters. They are taken in considerable numbers 
by fishermen camping on the islands in the channel, chiefly Ana 
Capa and Santa Cruz, and also by some fishing from Santa Bar- 
bara. This fishery contributed about 50 per cent of the total value 
of the products for the county, the catch amounting to 158,300 
pounds, valued at $20,729. The gill-net fishery contributed about 
49 per cent of the total catch of the county. 

Orange County.—This county, located on the southern coast of 
the State, between the two important fishing counties of Los An- 
geles and San Diego, is much more thinly settled and is compara- 
atively unimportant in its fisheries. The fisheries are conducted 
from only two localities, Newpoit and Laguna Beach, and the 
products amounted to 988,980 pounds, valued at $38,702. The 
most important form of apparatus was seines, the catch of which 
was over 25 per cent of the total quantity, and over 30 per 
cent of the total value for the county. Smelt constituted the bulk 
of the catch with this apparatus, the catch of this species amounting 
to 226,000 pounds, valued at $11,300. The catch by lines, amount- 
ing to 261,380 pounds, valued at $8,356, ranked next in both quan- 
tity and value, and barracuda and rockfishes were the most im- 
portant species. The gill-net fishery, which amounted to 132,950 
pounds, valued at $4,795, was next in importance in value, with sea 
bass and barracuda the leading species. The catch with lampara 
nets was 198,000 pounds, valued at $4,920, and consisted: chiefly 
of rock bass and yellowtail. The trammel-net catch was all floun- 
ders and amounted to 132,250 pounds, valued at $6,308. Spiny 
lobsters, worth $2,093, and a small lot of hard clams were also taken 
by the fishermen of this county. : 

San Luis Obispo.—Although this county has quite an extensive 
coast line, it is very sparsely settled, and the commerical fisheries 
are of little importance when compared with some of the other 
coastal counties. Pismo and Morro are the only localities from 
which commercial fisheries are prosecuted. Clam forks, gill nets, 
and lines were the only forms of apparatus used. The total catch 
amounted to 197,856 pounds, valued at $16,420. The catch taken 
with lines was 85,000 pounds of rockfishes, valued at $3,400, which 
was greater in quantity than that with any other apparatus, but the 
value of the hard clams, taken with forks, amounted to more than 
55 per cent of the total value of that species for the State. The 
quantity of hard clams taken was 34,856 pounds, valued at $9,150. 
_ Ventura County.—The product of the fisheries of this county 
amounted to 106,765 pounds, valued at $5,443. Of the 27 counties 
in which commercial fisheries are conducted in California, this coun- 
ty is among the least important; there are only three counties in 
which the value of the catch was less than in Ventura, two of them 
being located on Sacramento River and one on the coast. The 
fishing is all done from Ventura, a small town of only a few thousand 
inhabitants, and the bulk of the catch consisted of smelt, taken 
with seines; flounders, taken with trammel nets; rockfishes and 
flounders, taken with lines; and spiny lobsters, which are always 
caught in pots. 
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PRODUCTS BY APPARATUS. 


Many different forms of apparatus are used in the fisheries of 
California. Some of these, introduced by Italians, are similar to 
those used by them in their native country. Among these may be 
mentioned the paranzella net and lampara net, with which large 
catches are made. The different forms of apparatus will be described 
briefly in the order of their importance, based on the value of the 
catch. While pound nets rank as one of the important forms of 
apparatus used in the fisheries of Washington and Oregon. none was 
used in California in either 1915 or 1904. 

Lines.—Lines rank first both in the quantity and value of the 
catch which, in 1915, amounted to 34,872,139 pounds, with a value to 
the fishermen of $681,825. Of this output 28,431,372 pounds were 
taken in the shore, and the remainder in the vessel, fisheries. As 
compared with the last canvass by this Bureau for 1904, there is 
shown an increase of nearly 235 per cent in quantity and 149 per cent 
in value. This extraordinary increase may be traced mainly to the 
development of the albacore, or tuna, canning industry, which was 
in its infancy in 1904. A noticeable increase is also shown in the 
output of rockfishes and chinook salmon. The albacore fishery is 
confined almost exclusively to Los Angeles and San Diego Counties, 
the former furnishing more than 82 per cent of the State’s catch. 
The line fisheries of Monterey County are of noticeable importance 
and are divided between the hand-line or trolling fishery for chinook 
salmon and the trawl-line fishery for rockfishes. Most of the other 
species are taken incidentally along with the two just named. Troll- 
ing for chinook salmon in Monterey Bay has developed into an impor- 
tant industry within recent years. Power boats are commonly used 
in this fishery. Two poles, one a little longer than the other, are 
generally set mn sockets on each side of the boat, while two lines are 
set from the stern. As the boat moves slowly forward these lines 
are put out and in the above positions are clear of each other. To 
the other end of each pole is suspended a small tin can with a few 
pebbles in it. When a fish is hooked its struggles cause the pebbles in 
the can to rattle, and the fisherman then takes in the pole and pulls the 
fish in hand over hand. 

The trolling in Santa Cruz and Mendocino Counties also is worthy 
of mention. The trolling, as well as most of the other fishing from 
these two counties, is followed from Santa Cruz and Fort Bragg, 
respectively. 

Gill nets —Gill nets rank next to lines in the value of their catch, 
the latter in 1915 amounting to 21,317,668 pounds, valued at $676,062, 
credited mostly to the shore fisheries. As compared with 1904, an 
increase of 4,280,643 pounds in quantity and $54,974 in value is 
shown, the increase in quantity being traced mainly to the shad 
fishery of the Sacramento River. This species, however, did not 
give a proportionately increased value to the fisheries. There was 
a decided decline in the catch of chinook salmon with gill nets, but 
this was made up by increased catches of other species. Notwith- 
standing its decline, chinook salmon was still the most valuable 
epoca taken with gill nets in California, followed in importance by 
the striped bass, barracuda, shad, sea bass, and smelt. About 32 
species were taken with this apparatus, but those already mentioned 


150 FISHERY INDUSTRIES OF THE UNITED STATES. 


constituted the bulk of the catch. The Sacramento River, together 
with San Pablo and Suisun Bays, furnished the bulk of the gill-net 
catch of the State. While drift gill nets were used in asmall way as 
far up the Sacramento River as Corning, Tehama County, they ceased 
to be important as an apparatus above Verona in Sutter County. The 
length of drift gill nets varies from those measuring 170 yards each, 
used for chinook salmon along the upper portion of the river, to 
those measuring 450 yards each, used for shad near the mouth of the 
river. The nets used for chinook salmon and striped bass near the 
mouth of the river average about 385 and 420 yards, respectively. 
In Suisun and San Pablo Bays, nets as long as 800 yards are used for 
striped bass, shad, and chinook salmon. Those for chinook salmon 
are from 40 to 45 meshes deep; those for striped bass from 30 to 65 
meshes, and those for shad from 60 to 65 meshes. The size of mesh 
varies in the salmon net from 74 inches to 9? inches; in the striped- 
bass net it is commonly about 54 inches; and in the shad net from 
54 to 64 inches, but more often of the latter size. 

The bulk of the gill netting credited to Del Monte County was done 
in the Klamath River, from its mouth to a point 6 miles above. A 
cannery at Requa utilizes most of the catch. The chinook salmon 
run from March 1 to September 1, with a few in October, while the 
silver salmon run from September 20 to the last week in October. 
The nets on this river average 200 yards in length and 30 to 35 meshes 
deep. The mesh varies from 64 to 9 inches, but more of the smaller 
size are used. 

Gill nets constitute the most valuable apparatus used in Humboldt 
County, a very large percentage of the catch being taken with them. 
The Eel River is the only stream of any importance in the county. 
Practically all of the fishing in this river is done between the mouth 
and 34 miles above. The drift gill nets used on the river average 
about 150 yards in length, and from 28 to 32 meshes deep. The 
mesh for chinook is 94 to 92 inches, while that for silver salmon and 
steelhead is 64 inches. The fishing is done from October 7 to Decem- 
ber 7. The same fishermen in some instances fish in both the Kla- 
math and Kel Rivers. 

Paranzella nets.—Paranzella or trawl nets are used both in the 
vessel and shore fisheries of California, but the catch in the former 
is much more important. The fishing is confined to the Pacific Ocean 
from San Francisco, Santa Cruz, and Los Angeles Counties, that from 
the first-named county being much the more important. In 1915 
the total catch amounted to 9,707,373 pounds, valued at $193,368, 
as compared with 5,637,561 pounds, valued at $104,602, in 1904. 
- Many species are taken, but sole and flounders constitute more than 
96 per cent of the catch. 

The paranzella, a somewhat primitive style of net, was intro- 
duced in California by Italian fishermen in 1877. It consists of a 
flat, triangular bag of webbing, doubtless developed from a beach 
seine or bag net, with a wide but low mouth. The net pall nar- 
rows from the wide mouth to the cod end of the bag, which is so 
arranged that it can be unlaced to discharge the catch when it is 
hoisted aboard the boat. The nets are constructed of heavy cotton 
twine. The forward part of the bag is of about 4-inch mesh, the 
middle part still shina and the cod end of much heavier twine, 
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has a 13-inch mesh. The mouth of the net when fishing has a spread 
of about 50 feet. 

When the nets were first introduced they were operated with 
small sailboats, were necessarily of small dimensions, and dragged 
within San Francisco Bay and in the shallow water alongshore just 
outside the harbor. Later, or about 1888, steam tugs, with larger 
nets were employed, and the San Francisco paranzella fishery was 
soon in the hands of a few companies, constituting the principal 
wholesale fish dealers of the city. 

In fishing a paranzella the steamers work in pairs and follow par- 
allel courses about one-half mile apart, each towing one end of 
the net. Occasionally two nets were towed by three steamers, the 
center one towing an end of two nets. The drags are made either 
with or against the current; otherwise the net would drift sidewise 
and not fish properly. Two drags are usually made each day, fre- 
quently only one, the duration of a drag being 134 to 2 hours. A crew 
of 4 or 5 men is carried on one of the steamers, and from 10 to 14 0» 
the other, the latter being the one on which the net is lifted. When 
a drag is completed the net is hauled in by steam winches and lifted 
aboard by means of a derrick. Frequently the weight of the fish is 
so great that some of them have to be removed with a long-handled 
dip net before the net is lifted aboard, to prevent tearing it. Sev- 
eral extra nets are always carried aboard the boat. 

The fishing is practically all done outside the 3-mile limit and in 
from 25 to 55 fathoms of water. Of the two grounds most resorted 
to by San Francisco vessels one lies 4 to 8 miles southwest of Point 
Rizes and the other about 8 miles south of the lightship off ‘'.e en- 
trance to San Francisco Harbor. The catches are not so large during 
the winter, the supposition being that the fish have moved out into 
deeper water during the period of rough weather. 

While steamers are used almost entirely from San Francisco, in 
Santa Cruz and Los Angeles Counties only gasoline boats are used. 

Trammel nets —The catch with trammel nets in 1915 amounted 
to 3,510,154 pounds, valued at $134,766, showing a decline in quan- 
tity since 1904 of 261,357 pounds, but an increase in value of $59,- 
301. The catch was made up of flounders, barracuda, and perch, but 
flounders comprised 88 per cent of the total. The use of these nets 
is confined mainly to the counties in southern California, San Dievo 
County furnishing the largest quantity. The fishing is al! done 4 
the Pacific Ocean, nearly nine-tenths of the catch be:ng credited to 
the shore fisheries. 

The trammel nets used in this State are similar in construction 
to those in general use elsewhere, consisting of three nets instead 
of one, as in a gill net. The two outer nets have a 23-inch mesh 
and hang about 12 feet deep. The inner web has a 9-inch mesh and 
hangs about 16 feet deep. The two outer nets are of No. 12 cotton 
twine and the middle one of No.9. The nets are from 72 to 80 yards 
long, and about 20 are usually tied together and fished as one net. 
They are set at right angles but not immediately adjoining the shore. 
An anchor weighing 25 pounds and a ents usually a 4-gallon keg, 
are placed at each end of the net. Thelead line, weighted with about 
25 pounds of lead, rests on the bottom. ‘The nets are set either dur- 
ing the day or night and ordinarily remain out about 24 hours before 
lifting. They are commonly set a short distance from shore in from 
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12 to 15 fathoms of water, but occasionally they are set as far out 
as 4 or 5 miles in 25 fathoms. The fishing is done at almost any time 
during the year. 

Pots and traps.—The catch with pots and traps in 1915 amounted 
to 909,426 pounds, having a value to the fishermen of $131,111. 
More than 98 per cent of the output was spiny lobsters, the remain- 
der consisting of a few perch, rock bass, sea bass, and octopi. The 
use of these forms of apparatus is confined to the more southern 
counties of the State. The lobster pots are set on the kelp beds 
near the shore, where the lobsters seem to gather for protection dur- 
ing warm weather; but when it gets colder they move into deeper 
water, and the fishermen follow them with their pots. The pots are 
made of laths, usually about 3 feet long, 30 to 32 inches wide at the 
bottom, narrowing to about 12 inches at the top, and about 12 inches 
high. They are set singly, with a buoy line attached to each pot, 
in water varying in depth from 3 to 20 fathoms. When fishing in 
the deeper water it is often necessary to use from 40 to 60 pounds 
of ballast to a single pot. 

Hoop nets.—With the exception of a few crawfish taken in a small 
stream in Sonoma County, the use of hoop nets was confined ex- 
clusively to taking crabs, the catch of which in 1915 amounted to 
1,157,567 pounds, valued at $111,930, all of which were taken in the 
shore fisheries. Crabs are taken as far north as Del Monte County, 
but practically none were taken commercially south of San Francisco, 
from which place and vicinity most of the fishing was done. The 
nets are similar to those used in Washington. They are set in the 
Pacific Ocean, usually within a mile offshore, but a few are set as 
far as 9 miles out. It is customary to have an interval of 150 yards 
between the nets. Herring, perch, or shiners are used for bait and 
are placed in a small, brass-wire cage fastened to the center of the 
net. The hoops of the net are painted to prevent them from rusting 
and rotting the twine. 

Lampara nets—The total catch with lampara nets in 1915 
amounted to 10,989,512 pounds, valued at $106,906, of which squid 
contributed about 55 per cent and sardines nearly 30 per cent of the 
weight. The remainder of the catch was made up of 16 other species. 
Lampara nets were used in San Francisco, Monterey, Los Angeles, 
and Orange Counties only. This net is said to have originated in 
Italy and was introduced into California by fishermen from that 
country. It is constructed somewhat on the principle of a com- 
mon haul, or beach, seine, except that the lead line is shorter than 
the cork line, which creates a bag or bunt in the back of the net for 
the collection of the fish. The average length of this net is about 
120 yards and the depth 35 to 50 feet. The bag, which is about 100 
feet long, is made of No. 20-6 cable-laid twine, and the remainder 
of No. 6 cotton thread. The bunt has a 1-inch mesh, the next 50 
feet of the net have a 4-inch mesh, the next 120 feet an 8-inch mesh, 
and the remainder an 18-inch mesh. A line, 15 fathoms long, of 
No. 15 manila rope, is attached to each end of the net. The twine 
used, the size of mesh, and also the manner of construction differ 
according to the individual ideas of the fishermen. 

A lampara net is always hauled into a boat instead of on the beach. 
The fishing is usually done in shallow water, as it is desired that the 
lead line be on or close to the bottom. From three to five men, 
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with one and sometimes two skiffs are necessary to operate the net. 
When operated with one boat, the method is as follows: When a school 
of fish is sighted one end of the net, with a buoy and sometimes an 
anchor attached, is thrown out. The boat is then rowed in a circle 
around the fish, the net in the meanwhile being let out as the boat 
moves. When the buoy or starting point is reached an anchor is 
thrown out from the side of the boat away from the net to prevent 
the latter from being interfered with by the boat. Some of the men 
then begin pulling in from the bow and others from the stern of the 
boat until the bag is alongside, when the fish are’dipped out. .The 
net is then overhauled and made ready for another layout. It is 
sometimes fished from two boats by first dropping the bag of the net 
overboard, then the boats, each with its share of the net, being rowed 
in opposite directions, until the boats meet after making a. circle. 
The men in the boats then exchange ends of the net and anchor the 
boats, after which they begin pulling in, keeping the wings crossed as 
they pull, until the bag reaches the space between the two boats. 
It takes at least four men with two boats to haul the net in this 
manner, which is followed mostly by the Japanese in the lower part 
of California. 

Seimes.—The output with seines in 1915 amounted to 3,537,965 
pounds, with a value to the fishermen of $98,394. Of this amount, 
2,968,737 pounds were taken in the shore, and the remainder 
_in the vessel, fisheries. As compared with 1904, there was a de- 
crease of 551,446 pounds in quantity, but an increase of $5,030 
in value. Seines were operated in 19 of the 27 counties of the 
State having fisheries, but sardines taken in the shore fisheries of 
Monterey County constituted more than 31 per cent of the total 
seine catch. Chinook salmon taken in the counties bordering on 
the Sacramento River and smelt taken mainly in the ocean are 
also worthy of mention. Besides those mentioned, 30 other species 
were taken with seines. The seines used in the vessel fisheries were 
mostly purse seines, and averaged about 528 yards each in length, 
while those in the shore fisheries were mostly haul seines and averaged 
only 132 yards each in length. 

Pyke nets.—¥ yke nets are fished only in five counties of the State, 
all located on the Sacramento River and its tributary, the San Joaquin 
River. The latter river was much the more important of the two. 
The total catch in 1915 amounted to 598,776 pounds, valued at $26,- 
327, as compared with a catch in 1904 of 541,123 pounds, valued at 
$15,285, showing an increase both in quantity and value, but espe- 
cially the latter. In both years the catch consisted mainly of catfish, 
though small quantities of five other species were taken. The fyke 
net commonly used has five hoops, the largest being 5 feet and the 
smallest 2 feet in diameter, the total length of the net being 10 feet. 
The bait, which in fishing for catfish commonly consists of salt shad, 
is placed in a small knit bag at the end of the fyke net. 

Abalone outfit.—The output with abalone outfits in 1915 consisted 
of 24,026 pounds of live abalone, valued at $517; 730,974 pounds of 
abalone meat, valued at $16,830; 74,000 pounds of abalone shells 
valued at $1,890; and $1,240 worth of pearls and blisters, the total 
quantity amounting to 829,000 pounds, valued at $20,477, as com- 
pared with 833,678 pounds, valued at $10,873, in 1904. The tables 
show a very large decrease in abalone sold alive, but an increase in 
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abalone meat, as compared with 1904. There has been an increase in 
abalone shells, but a decrease in pearls sold. Los Angeles supported 
an abalone industry in 1904, but laws passed since aii have prac- 
tically prohibited a continuation of the industry. 

Kelp harvesters —Kelp harvesters were employed in only three 
counties—Los Angeles, San Diego, and Ventura. The total output of 
kelp in 1915 amounted to 5,000,000 pounds, having a value of $2,500. 
No comparison can be made with any previous report, as the industry 
has developed since the outbreak of the European war, when the 
importation of potash from Germany ceased. 

Dredges, tongs, rakes, forks, etc—These forms of apparatus were em- 
ployed only in the shore fisheries, the catch consisting of clams, oys- 
ters, mussels, turtles, and seaweed. The total value of these products 
in 1915 amounted to $210,436. As compared with the output of 
corresponding apparatus used in 1904, there was a decrease of 
$453,655 in value, this being due mainly to the decline in both the 
native and eastern oysters. 

Miscellaneous apparatus.—Under this heading are included beam 
trawls, spears, dip nets, and nets for catching sea lion. The total 
catch in 1915 with all of these forms of apparatus combined amounted 
to 365,125 pounds, with a value of $12,065. The output consisted 
of chinook salmon, surf fish, shrimp, and sea lion. 

The beam trawls are used only in Alameda County, the output con- 
sisting entirely of shrimp, taken in San Francisco Bay. The total 
catch in 1915 amounted to 263,000 pounds, valued at $4,850. The 
beam trawls are ordinarily used from gasoline launches of about 6 
horsepower and are similar in construction to those used in Washing- 
ton, except that they are smaller. The beam is about 18 feet long, 
and the iron shoes upon which it rests raise it 18 inches above the 
bottom. The bag is made of flax twine knit by Chinese. The fishing 
is commonly done in about 2 fathoms of water. 

The use of spears is confined to Shasta County, the catch of chinook 
salmon with this apparatus being unimportant. 

Dip nets are used in Humboldt and Sonoma Counties, the catch 
in both counties consisting entirely of surf fish. The total output 
in 1915 amounted to 57,000 pounds, valued at $2,320. The ire 
is done entirely in the ocean. The fisherman stands at the edge o 
the surf and holds his net under it as it is breaking, no boat being 
used. The net used in Humboldt County, when made to order, 
costs about $10. Itis triangular in shape, two of the sides consisting 
of wooden strips 8 feet long connected at their outer ends by a string. 
The netting attached to this frame sags a little below it to hold the 
fish. A short distance from the point of intersection, and connecting 
the two strips of the frame, is nailed a short strip, which serves as a 
handle fer the net. 
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YIELD OF THE VESSEL FISHERIES OF CALIFORNIA IN 1915, By CouNtTiES, SPECIES, 
AND APPARATUS. 


Apparatus and species. Los Angeles. San Diego. San Francisco. 


Seines: Pounds. Value. | Pounds. Value. Pounds. Value. 
Albacore (or tuma).......-.------- 25, 000 = ATM Se OS a Ee [ne ee age Pe ee eee 
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Lampara nets: 
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MEACKOLGISESE SU cece cm esdesa Rone 

Spanish mackerel................- 
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Trammei nets: Flounders............-. 251, 500 8,485 81, 500 PE 3 Fl eee SS Pee aoe = 
Kelp harvesters: Kelp...............- 3, 000, 000 1,500 | 2,000, 000 1, O00) adesbess. esses lasorase 
Grand totalaten «S222 -25. 2.255 5, 127, 253 58,793 | 2,673, 500 22,968 | 11,378,339 260, 473 


a The salmon were taken by a California vessel fishing in the Columbia River. 
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YIELD OF THE VESSEL FISHERIES OF CALIFORNIA IN 1915, By CcuntTriEs, SPxEctrzs, 
AND Apparatus—Continued. 


Apparatus and species. Santa Cruz. Ventura. Total 
Seines: Pounds. Value. | Pownds. Value. Pounds Value. 
Albacore (or tuna) si.s-22cede oesea]-mes Seep At bem cm eccdelseaceka see secmame cee 25, 000 $375 
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Gill nets: 
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bse). ONE: ot ee ees 14,730 a7i 
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Paranzella nets: 
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HKG 2b AE Bee ae sede acaaaivan deme 7, 600 46: wecihecemlous > oceans 
IN SDSH SUR coca oe naa cece ae eee 30, 200 ONG Et ome koceltaneccte cae 
fs Line cod 22 oss i geee s Stee 8, 800 DEANS TR A eaneaaed 
WOMPANO ek see one adescae a taa bee emceses tecslseses aeecdlivigncaa tetealen seinen 
ROCKSH CS e ss cece dacees celta esas 9, 800 204 odes be wa) sa smndhioed 
WADING se he cuss se oe wtades se cee 200 70 0 RRS Re Peel HEE ea 
DALGINES eee a ooe cata te ea eee ete medina we seminal Orwald ate beieta cea ma ole atctmaletatcter! 
oa bass. Pee ee | els S58 RE Re eo eee sate ence ee ote eee 
SSHSINIKS,o SMe ABE Ses So ce aie peel eeteraral x beaters aiatetmtar et heeacl emir ella bl ltl ill ett 
EALOS'. b Mrbueeisouk aceon ace cheats 7, 000 JOAN C cuales pela dteciae ease 
Le) Cc pt A RES We es See ge AE) 339, 400 BARE a ainataeeil ache ater 
PVOMCGUR ethos ace ccassecceo se obces 8, 800 OA Mecca ateaclewcaeaceod 
Oetopusacssececteteecssurietue ese 2,400 144 le scsee obuselsaceteces 
CREDS 52 Roe Oe ceases oe cases 9, 614 ar | Be ee S| ae me ae Fe 
Total S. scawasik ese cee ecntwes ee 582, 614 TS OIG eee. She cel a eee eae 


Lampara nets: 
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STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF CALIFORNIA IN 1915, BY 
COUNTIES, SPECIES, AND APPARATUS. 


BY SEINES. 


Species. Butte. Colusa. Contra Costa. Del Norte. Glenn. 


Sl SS | ee | 


Pounds.| Value. | Pounds.| Value.| Pownds.| Value.| Pownds.| Value.| Pounds.| Value. 
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Suiel peste mie em ete oss| Se eiet a acl mace peeeal scaeene 10,000 680 
Striped bass....-.-. 500 40 700 (7530) )o bo, ean ns a) [Ee | Pe 
Siurgeon. -- 2284... 600 40 2,030 1D RCS Sar nee Ieee 
Sturgeon roe....... 200 120 326 LAM cmcealescieccltme tense meme ae 
Rotaleeee et 82,800 | 6,720] 50,856 | 3,895 | 104,000 | 2,241 | 64,972] 1,468] 84,800] 6,610 
Species. Humboldt. Marin. Monterey. Orange. San Francisco: 
Pounds.| Value.| Pownds.| Value.| Pounds. | Value.| Pownds.| Value.| Pounds.| Value. 
Anghoviesss U7. -j=5):||--=5-/- FBS Te SAS ae |b cereale Oe See Fes OE See ast 32,800 | $1,375 
IR BITN CUD geen ee |e mame lc nae siel eis os afe'e bel Saicite sis BIZUU0 I, POSO 9 a santelelaa al (acme oleae ane ee eee 
Mlounders:s =< 5-4 1,315 $37 TSO0U!| SOLO Sem nel hs «Obie ce] Oae bebe allo clei cee [chara mictciatn leraded stars 
Herring 
Hreshe 3 ae.) : < 25, 494 BOS! | L805 OOO nA 1753 acces See Dg Be eet ole ceere se alleviate 
Dedede acer ee ofan etn sckee SOLOOOTIAD, GOON ceo. 2 pares ee ace Ser leicht aero anion peal aerate 
PeLRCUSt. werent: Eo Cea at aclceice rele cayman oe aces ouial ay cree oc 18,500 | $370 1,700 50 
NOY eo ne ee Ses all scri ce uee eccmict ce] mee a etcn Reece ee eatin a ialin gaenns 3,000 UO! | sso sae cee ere eee 
Perch. . tt coe sue - LS MOGON| SORT ON | PSST OO0) TaTAOE sees tet eens eam ee eee y 2 15,000 | 1,200 
Palemoree Caimagices || 0d, Mee nek |ocepneer aly eee teserss acd [hohe ads cictlcne odeidleeesaccelsessarcn 
Sardines: 
SERS eee ee he wells carci ee mtd ns lll ern eentaie eel etek TOO. ODOC Os 00] |r tances ais sci == 15, 200 725 
ited ferase ed | hoa Peeeoc oo ae TVANO Ne ASO" [see see Sa Tecel MCE meee So Tlie. vies Ze 
PEOES ee ese mane eee ae cons eee 4,000 TANTS SERS 28 9 SN PE ee os eee 6,000 150 
SmMeltccossss scenes 15, 524 674 | 13,600 19>) sseberetisc Sete 226,000 |11,300 1,000 45 
St MOGWWASS 2 oso. [Sean e scale ecweet 2, 500 OUT Bn cecees lass ccd lbeesceree Meceped toscsosed |Seekoke 
SUITE HAMS Spaces welinocceeace|smaeees ODS OO0R ASB Eee emt ec cleme oo cc eal aececac| maceesacc|ans alee 
MUNDO het eerie Sate vnc al aic's cis oh) cinemas 600 FAS eer ae nr ree rere to aes oe ai | me eee eee eae ee 
jn Ce RO RE MOU erste t ses meet Panes Mead POR eee ee eee 51,250} 2,050 
CUiGee see SoS ca eaeeccet loa Geon| sasopetaalis cde 140, 000 100,01") | Reser poet He Pe eecerace A ae aie 
Motal:-- =: b- 57,362 | 1,625 | 409,600 | 9,780 |1,274,000 | 6,880 | 247,500 |11,970 | 122,950 | 5,595 
Species. San Joaquin. San Mateo. Shasta. Sonoma. Sutter. 


Pounds.| Value. | Pownds.| Value.| Pounds.| Value.| Pounds.| Value.| Pounds.| Value. 


Citficatest seec-t - SREB MT. ic a Pe ea iene gl EF SN Pee en Dl 9,802 | $106 
17, 000 ” 805 32,000 | 1,296 
PIGUNGOESHs 42 act =| a2 cohen slo cee ee . 2 : j 
4,674 


Pike, Sacramento..| 4,960 
Salmon: Chinook .. 7,000 


Seabassy.c..-----+ - 1, 250 

Bitad sagspebe chet 40, 000 

Shiadiroeuen ce. 5 4,000 

Smoltigs aoa5- acc. s|as<sn badels saan ee 

Split-tails.......... 1, 466 

Striped bass........ 5,301 

Suckersse ssw 2 1,375 

ECCS NEES PS ol ee |Poeceserl Asonec ace Gee re.4 he seees eee 


i 150,334 | 4,502] 1,500 60 | 20,247] 1,214 | 33,500] 650] 43,431] 1,514 
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BY SEINES—Continued. 


Species. Tehama. Ventura. Yolo. Total. 
Pounds.| Value. | Pounds.| Value. | Pounds.| Value. Pounds. Value, 
Anchovies..2- <-- 2.2) 22- + 2-02] Fe - 25 sa] eee safe ee oo eo one mallee mine 32, 800 $1,375 
Balracuda ss. ae =| a samme «loa a eciel=nel mentale anna | eaters = ieee Sm ee tm 34, 000 680 
[23 FO ae pee eae gel | a NS easel ess 5 ee as Sees Oe 8,300 $126 151, 688 Dota: 
G@atfishta. ce ssees 275 a ial Re? ae ee eee Pe 984 58 50, 259 2,170 
Hlounders ie ben) ate see cee} oeee Cohen 5 | gee eee ekek| pa chen teeal ReneS See eet eee 19,315 380 
Herdlicad...<-6- Scalt owas ee ee | PRES ee SE 2, 865 314 9,039 570 
erring 
Bre o5-.12 dae] eae tetera] he sam eased Semee cemen | eee ebb bined eee erie mi eisee lam 229, 994 1,850 
Salted cn coe. sua deena=|bosuranen cee cesme cel ete o ace me eetms sbakel nee eects 50, 000 1,000 
Kean etistinee eyo re ee eran ane | ae tee 2,300 S46 ilo beeen oa ceemeee 22, 500 466 
Mullet ce Sin ae slo Sce costa a henn =| poe ener ect ee een Pee be tes. Demers 3,000 300 
IRBROies tere a sce a || oamnes ee laese etoee 850 19M... 6 eile noc eseee 136, 350 3,978 
IBiICR, OECEAINONGO «ic a/--ces shal coe new iaenl Sen mecicn S| eeeawe Eee 39 1 4,999 130 
Salmon: 
Chinook........ 184, 133 IRA U7 a pee peeeeor eo acis sh SOC cies facie coe 465, 682 31, 650 
Sil Venseh den. Ss Cl Gace decaealees Sa bee se] Sek eee erat bts] eae Rice ee neta emer 15, 552 233 
Sardines 
regis eas stan al eceuscee ee aces cones s| eaae cee atelier ta eel earn eterna 1,115, 200 6, 225 
SEAL ets DAM pen el Lc lead Ign Ra yl ae Seat aan ee | PW heaps oy lie 2 ek , 400 80 
DGS PASS acca cc uasl sae cee sase |S onemolemaicoesceMene onea scene a een nes ee eee 1, 250 50 
1s (ee eh SE a 200 Si Soe catanmel cosen eelee Cee ceaaee | ean eaee 40, 200 603 
Shad iroewinss Sep ee | ocse ee eee eect ete ere ee | ieee | oe rec eee 5, 500 505 
Shines tele See fone ees| cc masenar el aceece ee ml eee es] ee teeth el eee eee eee 11, 400 248 
Smplts. (ioe 3 eae es eed ree eS 20, 000 £060) |Sebscscack sseeeeeees 287, 624 14, 594 
Split-tatis ets ss aes ses ened | ac eee eal eae eee ee ee ee er 1, 541 
Striped bass........ 539 DOH iseses soeee eee e te 400 28 12, 687 1,080 
SUELO) ¢ eee el (See Rea (irene eines US Of SS Se - DARA ees Eseacer..5-leagene=s5¢ 5, 630 485 
Stureeom roe: =. lofe wi eet sa es os sa ae ass | eee neal lane wee tee meneiats Nee 826 447 
Suckenss-4 iis eect ees Si es tre ane eae eas AIR cece el ne te ace cee occa 1, 429 71 
Stiri ish 7etik =, Bale eee es wanes cel ened scneselnsedceses| Soememceer saenesmmtee 67,000 4,690 
Trbohece sneer ene lhe. aceees lees cecsaes| Ucsocen des anne csee|eaene aaa e eee eeee 0 70 
Wihiteoaitesene caine sec ae sire seeraiie dss 9 ue Oh yee DRM: See eee 51, 250 2,050 
Cee ee te os oo ay awe SSS BREE rEEEs Carerrerae Mammon cer ment ora Sosacemcs.: 140, 000 700 
UDR HES). = Soe 8 a (re Se ER eae aaa eeereed joc se eIsce |e cieicine ction |aeocnacisec 22 4 
Total... ..-2-|' 185,147 13, 136 23, 150 1,124 12, 588 527 | 2,968,737 79, 511 


BY GILL NETS. 


Species. Alameda. Contra Costa. Del Norte. Glenn. Humboldt. 


Value. 


.| Value.| Pownds.| Value. 
Biss Rata AIA SB ar antans pi 15,458 | $455 


Pounds. 


Pounds. 


otal = <2y cet: 788, 800 |10, 463 |7, 291,328 |227,309 | 829,846 |18,264 | 1,300] 95 | 665,096 | 25, 802 
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BY GILL NETS—Continued. 


Species. Los Angeles. |* Marin. Mendocino. Monterey. Orange. 
Pounds. | Value.| Pounds.| Value.| Pounds, | Value.|Pounds. | Value.| Pownds.| Value. 
Anchovies ....-..-- 12, 585 
Barracuda, fresh.--| 565,960 
IBGNUO sees a 270, 687 
Blying fish) -5..-... 245 
IFT QM TN Peete wots ee | ose = aie som wise 
Bnefishe ee 2 aoe 120, 891 
Mackerel, fresh. .-- - 47,570 
Erchteere ena 35, 278 
Pompano... .2-<--- 14, 002 
Salmon: 
WO OKee sates | Ae arise Seine ees 
SHOES ea Ia ee ee ae SS ee: 
Sea bass 146, 951 
Sea trout 400 
Smelt 81,316 
Spanish mackerel..| 73,031 
Striped. bass + 2. =5- |e. ocre-c esl ee 
SUS eo snc one ate eee 
Swordiishh=-ce..2-- 360 
HN hee ee eee | eae rae hele es 
Yellowtail, fresh 162, 998 
PADS os sie os see Sr] oe ee ella Sa eee asa aie. See eee coe oe 
Motaleaaat-s 1, 532, 274 |52, 654 | 210,000 | 9,545 | 26,000 | 1,040 | 62,324 | 1,574 | 132,950 | 4,795 
Species. Sacramento. San Diego. San Francisco. | San Joaquin. See 


Pounds.) Value.| Pounds. | Value.| Pounds. | Value.| Pownds.| Value. |Pounds.| Value. 


Albacore or tuna...|.....---|------- 2,371 beh Pee Sopa eee 
Barracuda: 
ERI eta = I Rae (sn we TRE Faye 8 Ba Re sy of 2 ata ek Se | ae aad 
Salted: fees aa23|-- 2 sda-|--2-02 AOS. OUO) | i4 GOO eee = erred eo ee 
OMI Onepeosaae See |c- alen= sa leee sek 33, 062 BOE IE ose ere] eater 
(Oh On ao omen eee 3, 000 $40 | sieeescgqan[oeescee 120, 000 |$2, 400 
ILOHH GOONS aoc Saas an cts in ane aatge | erie See sae 200, 
1S (Gig gbetete OS 227s Seal ae, pe ee eee a | ee a! el Ree 500, 000 
Horse mackerel -=+.|-..-.-22|-..+--- 295 Ol SP ieessers GR Srene Moe cenoe Ease ee Meeeeane te. 2acry- 
(RS PTS eees semsca2 | ems cice [misses 2,156 50 6, 500 
Mackerel: 
400 See ease Seance Qee eee cine aecice Sera ae sae eta aes 
(ihr) RRO ITC betes eel Fale bade 9 ee 
217 5 1, 450 
229 Be | (Sek ease] ncis cacia|aiclek as o'ere | cletalsiecieie | ete veire ore eerie 
xpd ee cis bel pope J 8 136, 000 
Ge, Sere ieakay Bl Sape ees See 3, 600 
261,703 | 8,351 | 240,000 
119 Ag Pere etals <.c cecis| Salada lea! ceciauieretal sta 
recht same ec 52 16, 826 SIGH Saawie ate aac 1, 600, 000 
Salteds 52-0... 10, 000 VADH Ele sa cele s | meciscers| parccsetetae |S «ace c| sic <diaanss 
Roe +: tess sae 2, 940 QS Tals: Sot Sepals crgoas eee ee Ie ee 
ST CHG) | PER canes rae ateap tal [ate Ree IA Se 115, 707 | 5,597 | 370,000 |15, 100 
Spanish mackerel ..|........|.-...-- 9, 034 131) Eee eel RAR San REMC ose 
Striped bass...-..-| 34,354 | 2,839 |..........].. eee 283, 000 |24, 000 
Sturgeon. ..-..--.-- 620 AO) ee wc cnno| eases c|eceueecece|ou-ce~c 
MERC OL TO Or areca | inteanais |e emia alee Smale a aetva| Sapwem sta meanmeetne| ts cm osc 
Yellowtail: 
rege wees. sass 2 Sool af eee cote 212" GE ios 550) [ee ee teen ac eccscac|scotme we o|accessas le vaccce lean 
Balvedeieessecs let shee |Soee ag FT PAe Ty PACES Hl |e Sey ele eel ag et le el eae eT = 
Notalsatee. 282, 086 |16, 094 |2, 260,329 |68, 388 |3, 460, 550 |76, 100 | 868, 553 | 24, 201 | 78,000 | 3,870 


160 


STATISTICS OF THE YIELD OF THE SHORE FISHERIES Or CALIFORNIA IN 1915, BY 
CountiEs, Species, anD AppARATUS—Continued. 


BY GILL NETS—Continued. 


FISHERY INDUSTRIES OF THE UNITED STATES. 


Species Santa Barbara. Santa Cruz. Solano Sonoma 
Pounds.| Value. | Pounds.| Value. Pounds. Value. | Pounds.| Value. 
Barracuda, fresh...} 162,000 $6, 210 5, 780 $238 fo sce seks ee Pcs. | ae | 
Bonito 2 sas: 4c2 , 000 BO sscvesess]. 22s scceee]sceetee See ee ee 
Heprinipe ia 282 ae ace ees eae anes 890 19 octavo Shs.) 2 | eee ae ee 
i ee deren dttaes s 1,500 BO: |\ssezes ts cliccasesaaiaacce Sec) Oe. fe eee 
Mackerel, fresh... - . 5, 000 Ol Pigeseoerid Macon Sar bckiees Smieraon fy emeocae|a soa Gan anys 
PCR shia scse9 8 1,000 20 6, 000 3004. 2.2028 Sah cht SSE a ae ee 
Pikes SacramientG>ssss5. 2482 scoesaeee el ae= eae eee lowe manele 25 9 foe co eee eae 
OM pane. =e o.2 22 oo caeeere| ase eeee 687 GS 7e ese. cose eee: | ee ee 
Salmond @hinook 22|-r3=2ee4| so desea se eeees Sele eee eee 1,179,244 | 60,524 6, 000 $200 
Sardines. ...... 2.4. 1, 000 20 21, 931 BOO Ai wie nice elena a]icp le = = sie ew fob ie alte eel ere ee 
Sea bass... .----:- 50, 000 1,900 86, 860 BAGS os Uae] i oot See eee Bees 
Seatroutss >. 23. 2,000 ol Et ee ee hol meets meae ee hea Sey fat ae ae 
Shad! freshiesfo. 22 \oe cede seealeo. deteee: 478 24 176, 827 2650 |---| se eee 
Smiolte he os css 16, 325 865 | 30,000 1:200)):-..224 22) | ARE OS ee 
Spanish mackerel..| 41,300 1d Peed cei me ry Mere en oe Heal emer | Pama bt (I oe 
SETEpeO PASS =~. 22 free sane nee al oe ee eee eee 208, 544 17, 787 2,000 160 
HEATSCON os Sesccset | Soe cae east lseces steee as Steere epee ea be 2,367 188 oo. .25254 eee 
Sturgeon roe.6s\2332h 22 Sesses teases tees jeter ee See eee 427 250 W2t roe Se eer 
Yellowtail, fresh... 3,150 S8ildsccesssai lees sete el sseesee Sec acl ce eee een see ee 
Crabsiiinsoccossietrecoiceeel lee eeetss 993-859;| "15, BOE Lie ) oboe ie as|tey sees ee 
otal: ='22)2 313,275 | 11,054 | 376,485} 20,798| 1,567,434 | 81,393 8, 000 360 
Species. Sutter. Tehama. Yolo. Total. 
Pounds.| Value. | Pounds Value. | Pounds.| Value. Pounds. Value. 
Albgeore or tandes.|eoscwaesscleeese sc ees| eeersetee esc taeccct ewe eeeesct|eec ewe ots 2,371 $76 
ANCHOVICS on cana tS ascetic ss nants aacad| Soueasacce| scence \atossemehe|asareeeeas 12, 585 130 
Barracuda 
Lie: Rae e BREE Cres Peer esr he Seed ber ree ae re meee oc) pit e earn 2, 137, 481 70, 282 
[Sp tr ot (ae ae ee ney ee eps Pree meeaie | terme ees «3 ere eee ee ene eee 198, 000 7,900 
G17 he he ee es eR ie nee ieee tiem cic | eeioer nica) beesiecis 4 aerin cee 337, 349 9, 404 
Oaapa nti occteus lc cose ence eeeee ses oe aed 1, 000 $15 153, 000 2,965 
PIOUNGEMS 2 20 5 ca 8a Fock SS eee cae oe ee ee ee ee eee oe ee ee 227, 458 1,310 
BO Ley oa 6 eee ee) EES I Be ie eto ee ayes Sree ook pee REA | AE See 245 6 
Herritigyys tacsccdoet ioecodsec el esy ee cee eee eRe eee eee ee ee 533,390 5, 246 
Horseaniackerelsiz <c2ssc tess |scce ee ee] be ee ees leeee eee 295 6 
npidbe se oiss4) salar sese eter sincere sala sch nso o7 Ne by eS eee 154, 047 3,472 
Mackerel: 
CSW ois ede sc| a oot aces eo Seat -2s| Se oseeese ieee sae lee me = ae alee cement 104, 470 2,555 
Salted s.5< sessile sc se eee ee ieee ee ba tee ete rere ee eee eee 6, 450 259 
Perdlys scstossoas iy essed estos Os ee eee eee 68,945 1, 825 
Pike, Sacrament: 2} 73245226 shes eae eae oe ee Geen ee ea ee seena geome eet 4,625 91 
POM Pans = <.2323 25) eae eee eee ee neat eee ce eeotennies see bale eanee cena 15, 768 1,580 
Salmon: 
Chinook....... 3,071 $173 1, 627 $81 88, 560 4,760 | 4,844,368 226, 366 
PalVer pisses eae rece eae scape ae sere 286, 918 7, 841 
Sirdivies) <r sksee tsetse che eon ee eect Oka se pe er to ae SIN eons arene ees 26, 531 490 
PIGS DASE ne Se Bs yr a ea a ee ee oe Senne c |Meat cena serene 900, 014 36, 909 
ae iy Be el ae esate Pome ee rte fer Whey et SB Lays inthe Se | Sie a eee 2,519 105 
ad: : 
eR bese tna 1, 245 36 10 L 64, 962 1,108 | 6,805,808 66, 379 
Salteden fe = scapes cheeses ees eee eels ste te | Sa cee ae ets Oe aoe cen ee ears 10, 000 125 
Roe n.cei: 61 (7h Coe pian Se 4, 634 434 21, 533 1, 986 
SLT Te Se Pee meee ee ees | barat ah | tbe ee PE Bd Sate Le a gets A ya ts be ne 65, 000 163 
SMG ete ee tees c. Lae Se ee to a ae Cae een HN eee meee an erate 797, 527 35, 350 
Spanish! mackerclss|/2. 2 en. 3| oa eenewtens 2 toe ee eee lca eee eee Seen eeeeeee 123, 365 977 
Si eoionG Grout ass sce cece esos poem else oe ces oe sees bales an eee eee 32, 405 1, 288 
SUMPTAV Ss Soca t Soe oe a ets ss esis 2 cee seek ae esos | eae meee 605, 000 1,512 
Striped bass.....-- 5, 744 fel DORE Bes Se 12, 511 883 | 1,769, 161 145, 631 
Fe] ADL 214) | Le aes Diy a ARI |e tie oh 55 1 14 11, 294 502 
Sturgeon Toes= wee 220 Soe ee Boer e sel toe ose coats oe eee on eee naanee | eetae nna 449 261 
psi 031 ei a) eae ee Sel [Se Sais Fe | See 6 Eimer an 28 REPS SNe ee et 3,500 245 
SWOPGHA ose otc ech oc cine ecteoe eect dleecctancacls cao tecene eet caeeee eR eaeemee 360 8 
TurPoObscco. =o sncces| ook ce sceec| ee see aee ed Soon ee a Ove on ee base peaeawaese eeeeeeeeee 700 85 
Yellowtail: 
Wregh iccs at an los cake b cncleoseee ee ele eeae en ee] eae aeeetlaes Meapetadl Gmee saeeoe 378, 793 8,016 
Salted 22522 slosnc sen cn |S eon ccemealeee sean sc| sm ecccass aaeee eee eeeeemenee 55, 500 1, 983 
BB aca newcbal stl soceeeas als noe RL ee bee ceew sca |Zacaiae see ence cones eee 241, 069 15, 391 
. 2 Wotali-s:-... 10,121 622 1, 692 85 | 171,850 7,214 | 20,938, 293 661, 720 
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BY HOOP NETS. 


Del Norte. Humboldt. San Francisco. 
Pounds.| Value. | Pounds.| Value. | Pownds.| Value. | Pownds.| Value. 
26, 667 $2, 000 24, 420 $1,022 | 168,600] $16,494 | 929,080 $91,514 
, Snecies. San Mateo. Sonoma. 


Value. Pounds. 
1,157, 567 $111, 930 
550 265 
1,158,117 112,195 


Pounds.| Value. | Pounds.| Value. Value. 
(ET Te ot Se ees ae Seen sen? EN er ee ae ee ane 4 
ee eS ee ees ae ee ee ee Eee 54 
Sea 304 
Lp Re DOSE ar TY Pee | | ee eee 600 
Spy toni o.oo ss ones esos shen eee ced 125, 942 
Pe et. oh et 8 ee 126, 934 


162 FISHERY INDUSTRIES OF THE UNITED STATES. 


STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF CALIFORNIA IN 1915, BY 


Counti«s, SPEcIES, AND APPARATUS—Continued. 


BY LINES. 
Species. Alameda, Colusa. Humboldt. Los Angeles. Marin 
Albacore (or tuna): |Pouwnds.| Value. |Pounds.| Value.|Pounds.| Value.| Pounds. | Value. |Pounds.| Value. 
Hreshts 2.1 2ct.229-| 5. 05.054|b « s- Sas seek cae les ceee o | teeters |e ee 16, 518,654 |$247,928 |........}.... 250 
‘Barracuda: (iresh. <-| 4. s0<-cn|sedcecl sete eas one eee nokten ee aeeeee 36, 657 15002 |e capacas|oeneeee 
Bonito. .sc-csst ok | eatrssec cee ce see ered eee 61,051 ay (7 Peres try eee 
BED patience pe eeelas coat ae ace 500 | BCE eee Paneer ame pen eee ye 
HMlognders: Fresh =. 3}. 5 5 sae. 5 5 ee eee cloe cheers 34,775 |$1, 366 56, 700 4, GoOMO St < cas] setae 
15 1: ape ease RE we 5 ede ate Nl Pare re Ti Pepe see 17,322 B71 :|:.. 2.8. Lee 
JOWUSHS HLS. 5.552] c2c555 do) ~sncecs|apeeeeed|eeoehen sence acl ewiceeee 20,890 Fe ee wife Se 
“Lingeodl’’: Wreshiee| Pea. 25: | eee | eee eee 2,609 DOG cece cecese|accacens| seanceee Cneeeee 
M: loa Eakin fe See ctlbab os odel Out cic2 Seabee el oc CANNER cornet ee ae 13,010 B77, lowoet-n- lance 


rad 

Rockfishes: Fresh ..-|. 2 -.-2.)o5-20.-|-cJeessc|---2-00 16,905 577 637,031 | 20,317 | 3,000 $125 

12 

3 
SBATCR een. fens Oe cos ool caten cn] Mecpeteeel amare eles tee eeeeee 2,500 a el eee [a a 
DKATONs Cale cab ee cel do ccectefos se eecl caeeades| oa ae ten pee tcc odieenaced 6, 600 120 es Peae 
Sheepshead no olson Sole lL see ee he ote en es 1,367 poh) RE Bl Pe es 
BMeiiroee = eee etcee 19; 000 ($1 S00 |. tole nena na|kennsnsin|ncinnsnit| ace spew cemel aan meee ee eee eee 
Bole ies...  Usesee| 3. eee. 5 to SO a ee ol eee oes 10, 000 300 50 2 
Spanish Mackerel. 252502) 6 2 | tate sac] enced s sore beens oe) mee ae 16, 250 Fo) Wel Beanery Fea. 
Strined bass. accesldscodntalce divest beecodsa(ecemacl| temckeaels sted see cea eee eee 1,000 100 
MGUMOW EAL 5 oie) coe 4555 dake ween faetadcn| ome teen laser esses] ean eae 106, 764 2, 969),|22; ...-- 1 Sones 
Total -s2<s2s2 19,000 | 1,300 900 55 | 54,670 2, 056 |17,634,577 | 286,557 | 4,050 227 


Monterey. Orange. 


Pounds. Value. 
1 (251 0 eae SR a ee, 2 Eo Se 2 (TSS Se es a Se 6, 000 


inefish 
“‘Lingeod:” Fresh. . 1,000 103, 000 r 
Mackerel].......... Salescntacecclbwouscacesle wos eeacselSaawaceeseleeeeeecans 
Rock bass: 


POSH 3. oo ecas acl awawoe sass |Resenencae|peacenaase dle Sewaeenee 53, 500 1,337 


Sablebshke..- 2-32 5-|-0~ ess up [posse aces 17,560 
Salmon: 
Chinook, fresh..} 80,500 
Chinook, salted .| 20, te 2,400 


Pounds. Value. 5 


Pounds. Value. 
3,449,560 | $51,754 
25,000 "481 


10, 405. 208 


489,450 | 10,032 
2) 750 97 
663,464 | 15,283 


ee ees Ce eee ee ee eer eee eee 


STG) gee a ae 5 20 70, 000 2, S00 oc cusmnwcs|ocrens=aen| 6 = eee eeee | eee eee 
Seulpina sic. sauces beacecoaan|esnascec-s|s=-ceecss=cleecmessees 1,850) 45 Joconc St cee |peaeeeeae 
SGa Dass -cer ccenens|hecccseses |Roscmeance 4,560 182 ccsa- a caleconecsee ones aaeeee | eee 
SGAUNONE.-- oi -.ccoc on |bacubacendl Macdaee ce classe cnecneelosewonsene 3, D005): | L065 Ses eee Ae eee 
PHOPHSHEAd =. 7 .02- <5 [Eve ocheees Pasa se eee bate aconoce| sens cstes dl eee adek aliases saan 201 2 
DO caistrom wanes cone | teen cael eee eee elena s comakl Satan cee eels eee toes aaakee 679 19 
Spanish mackerel. 2. |0 csc. 5 < cols semceeces| ae oe cece cctleecuteaces|suowemesccltamaepsese 40,000 800 

GUOW EAL cnaccsce|- ct secacs tee esese eel tele cis ne won| quidem n mee Vee eure e era sesame 125, 253 1,565 
ptals 20sec 150, 000 8,990 | 3,272,746 | 117,667 | 261,380 8,356 | 5,008,946 | 84, 446 


SS 


——E—————— 
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STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF CALIFORNIA IN 1915, BY 
Counties, SPEcIES, AND APPARATUS—Continued. 


BY LINES—Continued. 


Species. San Francisco. San Luis Obispo. San Mateo. Santa Barbara. 


_—$ | |, | ss 


Pounds. Value, | Pounds.| Value. | Pounds.| Value. | Pounds.| Value. 


(SEHR beeS et Sor SSSA be Shee see SS Pe oo See be Seer ae bes ie Pr et ee ae ab es 6,650 $219 
{fe pS EIST Chega Ens Sp eg ap | i ab el al A a ae He 4,000 80 
UOVATS FIN = 295 486 855-8) Gl See Sah o+! AP SSE a S915 See seoc Be Menee onc] Sueroeeee 4 pecan = 500 10 
eLingeod””: Fresh . 301, 103 IVE) BSéocceaed So~neeanon Mas aacons Reap aaa bes aytet ks ep ete ee 
ag at pe Baas op GS Ce Rie Sita Sn! REGS (Ga? ORL 2 Tad aad 4,000 160 
Rockfishes: Fresh. -. 825, 500 39,655 85,000 $3, 400 13 OOM Cane ia cist 24,000 768 
50) Cua) ae ee Spee 18, 858 Hil Gp ae Hae AAS seater bse adoed 5 Meacecn hs aetecce's 
OCtOpus.c.--<-scaace 18, 682 ES DODU hin mas mcs | se wa apr al = salutes marci wO00. |. cans. scaalne aaceee 
Wotalossscescx 1, 164, 143 49,337 85,000 3, 400 18, 000 550 39, 150 1, 237 
Species. Santa Cruz. Sonoma. Ventura. Total. 


Albacore (or tuna): | Pounds.| Value. | Pounds.| Value. | Pounds. | Value. | Pounds. |- Value. 


bre lars Sse Kos ages se Sede sae sY SsSoassabe Seael eel Meet aad hes ee 19,974,214 | $299, 832 

25,000 481 

133, 620 4, 666 

2,000 80 

71, 801 1,991 

500 

161, 875 8,079 

97500 475 

27,272 897 

116, 461 1,859 

50,000 1,500 

48,607 1,375 

508, 412 15,014 

3,500 175 

23,528 591 

400 20 

670,317 16, 461 

2,750 97 

resis senso 378,478 12,355 22,000 1,110 4,350 259 | 4,160,824 141, 202 

Salted ..--c- ses 8,000 ROME ia ae Sal aS tes S Aaa sie ia'wieisin non |as aimee ce 8,000 400 

Sablefish 22. --2se<= 2,223 UWE ve ee ee Pees 19, 783 989 
Salmon: 

Chinook, fresh...| 119,592 4, 783 12,000 Lt lees ae era 1,907, 133 77,128 

Chinook, eo chs eames OR aera eae eet aeeeineita | eeciss ms Sale cim sala & 20,000 2,400 

Silvers. oc-22-20" ~ 100,397 4,015 

Stet ah ee eee ae 8, 813 345 

SEN 0.) ER Seed Gee Scones Aeeenore, 3 4, 897 194 

SeaiToutesss esses oe SSS. es 3,564 108 

BRSTES Meee sates a slots saan |toaws sence 2,500 50 

[SUCTIPES oe eae ae eel SS ae aeones 6,000 120 

Sheepshead... 1,568 30 

Smeit....... 19,000 1,300 

DOles.¢ 552 4c.6 ~~ 29,587 698 

Spanish mackerel. 56.250 1,281 

Striped bass... 2,600 217 

Yellowtail. ... he 232,017 4,534 

(Gi Oy eee Sees | eee eee 2 18, 682 1,555 


Waals. .. 1.08 673,260 | 21,971] 37,950} 1,690] 7,600 355 | 28,431,372 | 588,194 
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STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF CALIFORNIA IN 1915, BY : 
CouNTIES, SPECIES, AND APPARATUS—Continued. 
BY DREDGES, TONGS, RAKES, FORKS, ETC. 
Species. Alameda. Del Norte. Humboldt. Los Angeles. 5 
Pe See aD) (Ua ed Neen EA raed od Nw | ‘ 
Clams: Pounds. | Value.| Pounds.| Value.| Pounds.| Value.) Pounds.| Value. 

iS Loh (Beppe as 6 Pas Se eed dns Sees 1,760 | $427 296 | $104 

Soltis ccstetcese 215250 1$5;S00i Sec cei sacs sec lst 6; 280") 15 250s et ecele eee aes 
Oysters: 

astern, Markeb|sissccsssce|osscces| seeeedaceleeaee == 42 fa WW epeesmes| ote ee 

Native, market} oo... 020.-[s05 sas) oece cone t[oer enc [asso nce a|onewcec|onsesesen|= omnes 
WRG) ee ei ena 130 35 way Ue Mame 3b by ee ae ses 4,820| 578 
"Purtles.i.sccdotceee|et eto cect|=-asen-| seers cael eset eae fo aes see eee are "184 9 

Total scceutas 21,380 | 5,985 2,650 180 8,082 | 1,691 5,300 691 
Species. Mendocino. Monterey. Orange. San Francisco. |San Luis Obispo. 
Clams Pounds. | Value. ei Value.| Pownds.| Value.| Pounds.| Value.\ Pounds.| Value. 

LEIA [oer ole eee occte cer $25 800i). $260)... ce loess ee 34,856 | $9,150 

SGtte lcci ccarc an boned oces|oteme cs pean teens [las Seiae| Seeeao cea neem 23,'000!| $5, 3007). <2 2 clean 
Oysters: 

Master wisricet | boo. seals ere ces| aces see ne| banal stare amene irene 360, 8921156, 745 1: -; Saale aneiee 
Mussels’ sen chicane 3,500 | $200 ile a” ca Ih (ep eee SE as 6,000: | 1, 200): ee eee 
BOQWOBd . -nmen~o-nc|estacwes «|caene= 19D! foo enc eac| cece wer|=ae cow «acl ascies aml ee se sae eee 

Totals .ese == 3,500 200 5, 705 325 800 260 | 389,892 |163,245 | 34,856} 9,150 
Species. San Mateo. | Santa Barbara.| Santa Cruz. Sonoma. Total. . 
Clams: Pounds. | Value.) Pounds.| Value.| Pounds.| Value.) Pounds.| Value.) Pounds.| Value. 

15 vag ees ae eee Pe cease NE Fae emeor se 1,032 | $272 600 | $275] 65,856 | $17,583 

Soltet eee... 2200)|() $7000 | 45 c2-teta|scacepelneasqeses|Saccane 2,550| 485] 67,160] 18,107 
Oysters 

Hastermunarket||.fecesss. |. Sou lscchs Seeleewe en alveccowe st |eeseden| se accent daeme 375,774 | 165,573 

Native; Markefc).sc.csecctscusiesclaees scies|sacececlaanenea de eomeb eed a eeetets enters 435 6,513 
MTISSEIS ew eee oe ann | ain ok ental [oat ete ete neatate| 3a ale 210 AON 5 te siete | wont 19,240 | 2,326 
MiprbleS ics + ves ocean |. 2--k vane Saceten| Sasa pewes aoessen|oasaseces ttosacs sue ateaelboaoaes 184 9 . 
SGA WOOK o<ceencesce|-cecaneeelseanse- 33000). lables <2 5.8 |2- check |e aeeeceee eee 6,799 325 

Totalet.= 2-5 2, 200 700 3,000 135 1, 242 287 3,150 760 | 543,448 | 210, 436 
BY LAMPARA NETS. 
Species. Los Angeles. Monterey. Orange. San Francisco. Total. 
Pounds, | Value.| Pounds. | Value, | Pounds. | Value. | Pounds, | Value.| Pounds. | Value. 
Albacore (ortuna)} 2,760 $69. lo cies ssn). Sela tina wie as + og detec eitnc saree fees eas 2, 760 
Anchovies: , 
5; 1G ie aes eee Ee Samer et ascrs=|| ee Sepeterel aes sa) bet gees -| ees 36,000 | $225 36, 000 225 

Saltedoies 322. Sb. | keane 16) OOD: IS 15 G00) lcs caere Sea cenlete aes gen lanes ee 16,000 | 1,600 
Barracuda....-.-- e SeR pal eae (6 | Ree Smeal es, Fl LEAS | Se 5,000 200 | 273,597 | 9,676 
Bonito... 4es. 265. 20, 261 LT) |S el neers fal | ve as RPS TD Se See os Pe Bes 20, 261 688 | 
Croaker ......----- 3, 150 (isi Pe Re ee SS 4 eee Sse Me == aaa ee See 3, 150 65 
legring Pacer sae =| a asain namin emesis 1,000 YU eer S| PR RRA A est Berle ae ae 1,000 20 
Kingfish hs a) ee AO; BOA GOT Wea eis eiasnin.al| xa oo oteel) siomins aia elf oars 5, 200 150 | 215,064 | 6,347 
Mackerel. .......-- Nd ee ee 12,,000),§ --$240 foe oe ew ccbiwete ao 106,291 | 2,972 
Pompano...-....-: 1, 688 LDS ESSEC eee hes meen -| ian 1,335 200 3, 023 368 
Rock bass....2-22- 1935617)\|/Dp oie feneahce = +|-< ce 90,000) )'2;:250' | ak cle ence 223,617 | 7,595 
Sardines.........- 305, 150 6, 103 |2, 906, 200 14,531 | 22,500 225 | 12,000 75 13, 245, 850 | 20,934 
en Was oe 107, S00 eee ete fo ee eee 5,000 | 200] 202,892] 7,720 
Bineltsco- o2e. ene 11,771 Gea eecee etc |svaccds|eceee seen |eeeeeee 3,000 150 14,771 775 
ar mackerel - 143, OO 4 ENS Fee cecal sce qoalae nese es] uscees eee aeeeeee! 143,905 | 4,114 
Whitebait.5.c2.5 02 nctacan stones semeces ceclsaeees aatecemes eaeeeee 5, 000 200 5, 000 200 
Yellowtail ........ 286, 8061 Sj030i [ea easee sec |- sin 2 73, 500)'2,205 |. eoecs cela ecmate 360, 306 | 10, 235 
Squidianciswcseose 21,325 | ’ 426 |6, 000,000 (30,000 |.........|......- 50,000 | 1, 500 |6,071,325 | 31,926 


a a ee 


Total........|1,701,077 |51, 558 |8, 923, 200 |46, 151 | 198,000 | 4,920 | 122,535 | 2,900 10,944,812 |105, 529 


a 
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STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF CALIFORNIA IN 1915, BY 
CountTiEs, SPECIES, AND APPARATUS—Continued. 


BY PARANZELLA NETS. 


Species. Los Angeles. Santa Cruz. Total. 


Pounds, Value. Pounds, Value. Pounds. Value. 


loud ersie = ssh ace a ieee 383, 970 $13, 063 588, 135 $16, 936 972, 105 $29, 999 
PIRR OY Dae cs sat ae anees tes) s=4-p enema caluacemcnen cee 26, 030 260 26,030 260 
BROTH Otis eee eee eae [eins aamallnn wale wees nes 99, 500 2,985 99, 500 2,985 
a UT 07) 3 ea eS eee Bocecoe ea HOeeeCeee & 14, 600 438 14, 600 438 
SLO] GES LN OB 2 tay SS eee) Pe Re ee Pee eceCe re 4,600 230 4,600 230 
RROUG Ee ae nee Sener = esa ae Ube einen ]o aula aelemieie 600 6 600 6 
‘Sie ep hee Be Ses ee eae Se 9,692 291 | 1,553, 200 43,830 | 1, 562, 892 44,121 
OOLOBEHSHas anaes saan =e nin = web ca|ain'= == a'~'e| = =e ses 5, 000 4 F 400 

Matelles.incs a= anes cian: = 393, 662 13,354 | 2, 291, 665 65,085 | 2,685,327 78, 439 


BY TRAMMEL NETS, 


Species. Los Angeles. Marin. Orange. San Diego. 


Pounds. | Value. | Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 


Barracudas - jac>-tsses- se 182, 248 EON OB ee Sis sao pocoace ol Cab See bal Gr npemee Boe SSenertor| bemoscee 
Wioduders sos, ee sess 635, 748 POO a nceencpe|aaccsecs 132,250 | $6,308 | 2,100,908 | $81, 413 
Paria rete see ae acon liste wears |sis someaeias 2,500 TOT ae enced ober aa) nore ee socer Seeescae 
Mataleees f= oes 817, 996 31, 969 2,500 75 | 132,250 | 6,308) 2,100,908 | 81,413 
Species. Santa Barbara. Ventura. Total. 
; Pounds. Value. Pounds, Value. Pounds, Value. 
LESS Fas (2 pe ee ee ee ee) Space cde: acne cae ean|Rrcicne Saaeoe 182, 248 $7, 050 
MIOHNGONS +2 ss. Slates 115, 500 $3, 855 8, 000 $258 2,992, 406 116, 753 
Perch se soe. bese ccias on eoeeeiomestes| ae teweerteel ee seceGbe melons ecnees ces 2,500 75 
Motaleet one. oss: 115, 500 3, 855 8,000 258 3,177, 154 123, 878 


BY FYKE NETS. 


Species. Colusa. Sacramento. San Joaquin. 


Pounds.| Value. | Pounds.| Value. Pounds. Value. 
1 


Cap sa te eee ees ee raise oe oe acer 40, 201 22 RAR RES sae MRS 52 
Cats Ais ose SS dae oe aS eas ae 6, 700 $264 91, 646 3, 888 311, 787 $15, 533 
Haribo die 22. fo Ore ee se SE he ee a se eee ena 42, 237 PS bj SAR eee Rasen era 
Pike Sacraniento. 20532 2. Fsesaseecs oss clotne becnue | eoneees eee 4,887 Gl SO SEES Se ose 
PTS CU ese tee ie ae ae eee re ke | ener eta Hee 15, 475 DUS esees amen cee celnt 
SUCRGIS sco tere stecie aro daaticnareny os Sh Ce Gro lee eae ee 5 cree aes 635 DOS sid wen eeecboeee creas = 

APG AD = cre  ncitretamais tase sane 6, 700 264 | 195,081 7, 038 311, 787 15, 533 

Species. Sutter. Yolo. Total. 


Pounds.| Value. | Pownds.| Value. Pounds. Value. 


LG g De eee ep See aan 2, 000 $25 3, 426 $56 45, 627 $595 
Robinia” Sete she S37 el eS. 17,346 7251 39,316 1,719 466, 795 22,129 
1 SENT eT (0 [eee EE oe Ree a eS 224 16 21, 923 914 64, 384 3,052 
Pike, Pacramiontor. s.-2 seeders. sess coe 523 19 450 18 5, 860 208 
CES EES De Se ool COR ra DEGAS OTS ok SS i Ve ene 15,475 328 
{STP CET 2) a Tes SS Ee ep al es oe I Se ed eed eee Pees ane 635 15 


LTE ee enn peer ei aoas 8 20, 093 785| 65,115| 2,707]  598,776| 26,327 
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STATISTICS OF THE YIELD OF THE SHORE FISHERIES OF CALIFORNIA IN 1915, BY 
CountTigEs, SPEcIES, AND APPARATUS—Continued. 


BY ABALONE OUTFITS. 


Species. Marin. Mendocino. Monterey. San Diego. 

Abalone Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 
IAT VO. ct Se ooo ' adap ae eee po elemee ue aleet ones 3, 035 Li el BREE fee ees Reet’) pia 
Meatat 52eo 3. ee 3 4, 550 $158 3, 000 185 | 547,424 |$10, 939 57,000 | $3,168 
Shells? siete Cee 2, 000 450 loon bees a nate eee See es 72, 000 1, 440 
Pearls: and busters 220. c) a. -eeeees 40" cece ewe See ll es cca ea es See ee 

Motgltes = -2-.-. £ a 4 6, 550 648 6, 035 282 | 547,424 | 10,939 | 129,000 4,608 . 
Species. Santa Cruz. Sonoma. Total. 

Abalone: Pounds. Value. Pounds. Value. Pounds. Value. * 
Alvac ger he eo eceeecien ees 991 S220 hse nc Sew cl sch csetecten 24, 026 $517 
IMGT S cota scccste sacccosa ean eceee soe te oaceeeeeee 119, 000 2, 380 730, 974 16, 830 
Shiels; ozs 222 c eS eee ee a ee eee 74, 000 1,890 
Pearis.and blisters-2s42)| ents. 5.2.|8e den eee ees soko eee 1, 200 || ess eee 1,240 

otal c=. cA seo oe 20, 991 420 119, 000 3, 580 829, 000 20,477 
b. BY MISCELLANEOUS APPARATUS. 
Species. Alameda. Humboldt. San Francisco. Santa Barbara. 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Sutt fish Sic =o adecnewieectee eee ee eee 20, 000 $600 ||... 2- 2 oe] oct easd) ease aeee See 

SHG oc seasceaweed antoooeee 263;000)'$4; 850"). 2222s. e|eeset ce 35, 000 $700 fo See Se eee 

Begone obo cceas cemenacee| ap cents locGeencels cceenccas ee mene 4 | wees ae = oem 9,375 | $4,120 

{War rr A 263,000 | 4,850 20, 000 600 35, 000 700 9,375 4,120 
Species. Shasta. Sonoma. Total. 
Pounds. Value. Pounds. Value. Pounds. Value. 

Salmc ' Chinook..-....-....- 750 Cy ee eee Hate St 750 $75 

FSD La (3 27 sco eR Ae emt) [ee ee er 37, 000 $1,720 57, 000 2,320 

“S110 0 cc 0 ae eee ARR aa PERE Dees 07 || RIPE e | | eee ae eee Aso 298, 000 5, 550 

Sea Wome eee. cc ce ncadecc|ecccewaeener|becsee sees ss|tan cerse teas |aoeemuseeees 9,375 4,120 

TOlsh..ss-cedecaheteoest 750 75 37, 000 1,720} - “365,125 12, 065 


WHOLESALE FRESH-FISH TRADE. 


San Francisco is by far the most important wholesale fresh-fish 
center in California. Large quantities of fresh fish are also handled 
by firms located in Los- Angeles, Monterey, San Diego, and Sacra- 
mento, but a considerable proportion of these fish eventually reach 
San Francisco, from which city many are shipped to adjoining 
States to the east and north. In 1915 there were 64 wholesale fresh- 
fish establishments in the State, valued at $687,156, with a cash 
capital of $202,500, in which 394 persons were engaged and $310,897 
paid in wages. 


FISHERY PRODUCTS PREPARED, EXCLUSIVE OF CANNING. 
The preparation of various fishery products has an important 


bearing on the fisheries of California. Squid, amounting to 1,200,000 
pounds, were dried and sold for $51,000. The mild-cured products 


FISHERY INDUSTRIES OF THE UNITED STATES. 167 


in 1915 consisted of 1,761,300 pounds of chinook salmon, valued at 
$187,220, and 105,000 pounds of shad, valued at $5,250. Chinook 
salmon, amounting to 245,000 pounds, were pickled and sold for 
$26,950. The salt-fish products amounted to 5,023,982 pounds,. 
with a value of $83,138, the greater part of which was Shan The 
smoking of fish was comparatively unimportant, the output bein 
only 34,600 pounds, with a value of $4,203. These consisted o 
hahbut, chmook salmon, albacore, herring, and sablefish in the 
order of their importance. Among other products prepared from 
fish and fish offal were 599 tons of poultry aw valued at $29,360; 
65,567 gallons of oil, valued at $19,548; and 396 tons of fertilizer, 
valued at $14,145. 

For statistics of products prepared, exclusive of canning, in Cali- 
fornia in 1915, see table, page 54. 


CANNING INDUSTRY. 


In 1915 there were 21 establishments, valued at $1,443,613,. 
engaged in the canning of various fishery products. The number 
of persons engaged was 2,676, and the wages paid amounted to: 
$394,181. Among the more important species canned were albacore,, 
or tuna, sardines, chinook and silver salmon, shad, shad roe, bonito,. 
and yellowtail. The value of the tuna pack, however, far exceeds: 
that of all the other products combined. The canning of tuna, 
bonito, and yellowtail is confined to Los Angeles and San Diego 
Counties. Sardines, shad, and shad roe were canned in Contra 
Costa County only by one firm. Salmon were packed in Contra 
Costa, Solano, and Monterey Counties. Considerable quantities of 
abalone were canned in San Diego and Monterey Counties. A few 
cases of rockfishes were canned in San Diego and Los Angeles Coun- 
ties, and a small pack of mussels was put up in Del Norte Cowaty. 


-EXTENT OF THE CANNING INDUSTRY OF CALIFORNIA IN 1915. 


Items. Number.| Value. | Items. Number.| Value. 
Establishments...........-.-- 21 |$1, 443,613 || Salmon—Continued. 
(Wash capital. - sus. ue css secunl| Seca ceases 253,727 Silver— 
Persons engaged..-.........-- 2567 Gilciesee note 1 pound tall..... cases. . 290 $1, 044 
WV APCS DAId sso 22!- ce succetacfocosss~ sc 394, 181 1 pound flat...... do.... 2, 500 11, 250: 
4 pound flat...... Gose=. 788 4,097 
PRODUCTS.a@ Albacore (tuna): 
1 pound flat........ do....| 131,764 647, 003 - 
Bonito: pound flat.......- do....} 110,602 751, 741 
1 pound flat ....... cases... 145 725 pound flat........ dos. - 6,045 45, 340 
3 pound flat........ do-..- 2,403 15, 861 + pound flat........ do....} 10,016 73, 774 
almon: Yellowtail: 
Chinook— 1 pound flat........ do... 465 2, 748 - 
1 pound tall....do.... 1,048 4,192 3 pound flat........ goss. VATE 8, 661 
1 pound flat....do....| 15,994 85,201 || Oysters (not cooked) ...galls..| 29,429 75, 804 
4 pound flat....do.... 2,466 19,998 || Miscellaneous. .......-- cases..| 60,718 357, 129 


a All cases are on a basis of 48 pounds each. 
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